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PREFAC  E. 


In  ihc  preparation  of  the  present  work  it  has  been  my  nim 
to  ftdapt  il  to  the  nced^  boUi  of  [he  {general  practitioner  anU 
the  spcdal  surj^on.  For  this  reason  minute  pathology  has 
not  be^n  considered  exicnsivtrly. 

In  <l<rt;iiling  ilw  varunts  manipulaiive  procedures^  I  have 
preferred  Id  err  on  the  side  of  pruUxily,  far  the  benefit  of 
those  Dol  laniiliar  with  the  subject.  It  has  also  been  my 
purpose  to  keep  conitaatly  before  the  reader,  tlic  iixci  that 
RUfiy  diseases  of  the  ear  should  not  be  considered  by  them- 
selves, for  the  reason  that  they  -ire  often  local  manifestations 
of  fryjHtemlc  condition. 

Many  vrorks  ui>on  otology  have  failed  Co  empbasCxe  the 
ioiporlancr  qF  a  ihnnn^gh  functloiiiil  examin^ttior  :  and  ncinc* 
have  placed  the  re^ult?^  ol  rcccal  invc=iiig.itif*na  al  (he  di^^Kl^al 
of  the  reader  in  siidi  a  manner  as  to  enable  him  tc  use  them 
In  dingnosis.  In  cunseqacnce,  I  have  written  at  length  upon 
this  subject. 

In  advocating  operative  procedures  upon  the  middle  ear 
and  in  devoting  much  spice?  fo  the  subject  of  middle-car 
oj>«r;itioiis,  I  aiu  aware  that  I  shall  doI  havr  the  «u]>pori  nf 
nniny  flistinguislied  colleagues.  As  a  careful  reailing  of  the 
clupter  will  show,  I  have  written  from  personal  exticricnccL 
Bud  if  my  results  differ  Irom  those  o[  other  operator*.  I  sug- 
gest that  the  selection  of  ca»Gs  suitable  lor  opcmttou,  nccord- 
ing  to  the  principles  detailed  in  previous  chapters,  may 
accouoi  (or  the  favorable  oiiicomc  of  the  operations. 

In  illustrating  the  groKs  pathological  lettfons  of  the  con> 
Hiicfing  mrchanis^m  and  thr  v:«rioiis  manipulative  m<ras«n'^ 
jristiluied  lor  tlicxr  leljcf.  I  have  adopted  the  plan  of  sho^-Jri;^ 
the  auricle,  meatus,  and  uii<ld1c  car  in  the  ^amc  drawing.  The 
drawings  arc  ol  oaturnl  siec.  and  the  technique  of  the  various 
procedures  seems  to  be  made  more  clear  iu  this  manner,  than 
by  any  other  method. 
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In  the  colored  plates  of  the  membrana  tympani,  the  adja- 
cent portion  of  the  meatus  is  also  shown,  thus  reproducing  as 
completely  as  possible  the  picture  seen  upon  speculum  exami- 
nation, and  rendering  the  relative  position  of  the  parts  more 
inteiligible.  In  this  connection  1  desire  to  express  my  indebt- 
edness to  Dr.  W.  A.  Holdcn  for  the  careful  manner  in  which 
he  prepared  these  plates  from  clinical  cases.  Without  his  aid, 
these  illustrations  would  have  been  impassible. 

The  absence  of  extensive  bibliographical  citations  may 
seem  a  defect,  but  in  a  work  intended  as  a  clinical  guide,  a 
complete  bibliography  would  be  impossible,  and  unless  com- 
plete it  would  be  useless.  No  attempt  has  been  made,  there- 
fore, to  collate  the  entire  literature  of  any  subject,  and  the 
citations  have  been  limited  to  those  necessary  to  give  indi- 
vidual investigators  the  proper  credit  /or  their  researches. 

It  gives  me  pleasure  to  thank  the  W.  F.  Ford  Surgical 
Instrument  Company  for  the  care  which  they  have  bestowed 
upon  the  illustrations  of  various  instruments  and  appliances 
which  appear  in  this  volume. 

17  West  46TH  Street.  New  York  City. 
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CHAPTER   I. 


THE   ANATOMV   OF  THE   EAR. 


Thr  ;iinlili>ry  a|)|iur;ihts,  ibroirgli  (Ijl"  agency  of  which 
certain  form^  of  itioiion  arc  interpreted  as  sound,  may  bc^t 
be  connidcrcd  a^consblin;:  of  iwo  parts— a  condut:tiiig  mech- 
anism and  a  rccc[i1iv<:  mc'chani^m.  Itie  coiuliichng  mcch- 
anistn  collects  the  vibrations  of  the  sounding^  body  :ind  trans- 
rails  ihcm  to  the  receptive  nicchnnUtn,  through  which  ihts 
motiiui  i«  rect>gniKed  aa  sound, 

Thi*5  divi'^ion  of  ihr  snhjccr  iifford*;  a  mnrh  cirarrr  view  of 
the  fiinclLOEi  of  i.lic  vaiiiJus  |i;iMs  miuxrntrd  in  aiidihiJiiH  In 
hc^dth  and  in  di^^CiTsr,  than  thai  ckhtaincd  hy  ^ndhrnng  strictly 
to  the  anatomicM  divisions  of  the  external,  middle  and  intci^ 
nal  car. 

The  conducting  apfiaratiii^  inclitrles  the  extcrmil  £tnd  mid- 
dle car.  Thr  middle  car  is  simply  the  more  delicnl^  ard 
complicilcd  portion  of  ihc  rraiismitiin^  mechnnlsm.  and 
ihcrcfore  i*  mure  ntrrfuMv  pr(>lci:t«^d  Emtn  injury,  tioili  by  h^ 
siluation  at  a  distance  fnmi  the  external  surface  of  the  bodj 
and  by  ibc  presence  of  the  tncmlrrana  tympard,  li  i^  probable 
that  the  function  oi  this  stmcltirL:  i,s  almtl^t  entirely  protective, 
and  that  it  plays  but  nn  unimporunt  part  in  the  tmnsmission 
oi  $ound  vibrations.  That  portion  of  the  condnctinff  Iract 
which  ii  tcparate«  from  the  outer  world  communicaies  wiih 
iht  surface  of  the  hitdy  by  means  of  the  EuvtAchian  lube;  It 
serms  wiser,  ihrrefnrr,  to  consider  the  exieni.il  and  widdlr 
C4r  jnd  Bu^^rachian  tube  to^cilier*  railier  than  aa  individually 
distinct,  since  they  perform  Ji  single  lunction. 
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THE   ANATOMV  AND   PHYSIOUOGV   OF    rilH   EAR, 


The  ^cc^>m^  ])i>rti<in,  the  rcccplivc  mcclianhm,  includes  not 
only  the  Jntc-mcil  ciir,  or  labyrinths  but.  in  addition,  tlic  trjnk 
o\  the  auditory  iicrvc,  iB  central  and  corlicul  nuclei  and  Itbrus 
of  association  and  projection.  The  labyrinth,  then,  represents 
but  :\  small  portion  of  the  receptive  mechanism,  con&tiiufing 
ihe  specialiy^d  end  organ  ul  the  auditory  nerve,  througli 
whicti  vibrntions  in  the  liibyrinthine  fluid  produce  specific 
imprc-'iMons  upon  the  cerebrum.  Ii  L;in  be  seen  ai  once  how 
niudL  more  coinprrhcn^ive  the  range  of  auNil  pathi)li.>gy  be< 
comes  when  this  view  is  taken,  than  when  anatomical  divisions 
alone  arc  fcllowcd, 

I.    The  Covm;tTivc;  Appahatus. 

Under  this  head  we  include  the  auricle  and  the  cartila^- 
incHlfi  meatus,  the  bony  exiernal  auditory  mc^itus,  the  mem- 
brana  lympnni,  ifie  lym|ianuiti,  and  the  iMistachifin  tube. 

The  annrle  unci  the  cartilaginous  meatus  together  form  :in 
irregalaily  funuei-sliapcd  device  for  transmitting  aerial  vibra* 
tif)ns  to  the  deeper  parts,  the  auricle  constituting  the  wide 
portion  oJ  the  tunnel,  the  carlihginous  meatus  the  Tubular 
porlinn. 

The  Auricle.  The  auricle  consists  of  a  ihin  plate  of  ftbro- 
cartilage,  ov^d   in  outline,  attached   to  the  side  of  the  f^kull 

at  ^n  ^cuie  an^le 
with  llie  median  an* 
tcro-posterior  tcrtJ* 
cal  plane  of  the  body. 
Its  posterior  surface 
is  convex  and  smooth, 
while  the  concave 
anterior  surface  pre- 
sents certain  irreg- 
ularities wliich  merit 
special  dcKcrtption. 
The  uDatlAcbed  bor- 
der of  this  oval  car- 
tilaginous plate  IS 
folded  forwnrd  upon 
itself  to  such  an  ex 
tent  that  the  free 
margin  appeatH  upun  the  anterior  or  rxtrrnal  surface,  form- 
lUf  the  ht'lii.     Above,  the  helix  docs  unt  lerminate  at  the 


Pta  t.^Tht  tAr\i\aotnoi»  rmmi-wnrk  or  the  luridc. 


Tll£  AUR1CLE< 


lUlU 


Fi<J.  >.— The  auricles 


5 upcro  anterior  attachment  o1  the  auricle,  but  is  coiiTinued 
backward  and  ^lij^htly  downwrird  In>m  this  poinl,  as  a  promf- 
nctit  ridgif.  the  crista  hdicis,  which  forms  the  superior 
Uiiindary  of  the  carTtlaginoiu  iitrriiu^. 

At  the  hasu  ot  thr^  crrst  ri  iiiinult-  ^ptii  nl  carlilage  ex- 
tends downward,  cnnslitutiag  ihc  spina  bHids-  Followed  In 
ihc  opposite  direction,  the 
helix  U  ^'cn  lo  tcrminulc 
in  an  «lon^tcd  c&rtiln^i- 
nous  proccM.  lh<:  proccssu*; 
caudatu»;:  the  «>pine  of  thr 
hrlix  :ind  rhr  mndnte  pro- 
ccs^i  can  ;,ucly  be  i'et:o^. 
nurd  on  the  living  subjctt. 
but  arc  discernible  upon 
the  i:;Kiaver  aher  c:ircfull\' 
removing  the  integument 
covering  the  auricle  (Fi^, 

>>■ 

The  groove  beneath  the 

helix  fa  called  tht  fossa  of 
the  helix,  or  scsiphoid  hiss<L>  Initnedijdely  in  frotu  of  this 
fossa  is  n  broad  convex  lid^c  lunnin^  piir;iUel  to  the  helix 
CJtlied  ihe  niilihelix,  dividinf^  above  inlo  two  hr,inchc5— the 
crurn  helicjs  *>r  Ihc  crurn  lurcatn.  These  crura  inclose  be- 
tween them  die  lossa  o(  the  antihcIiK.  The  arilihelix  tcrmi- 
iwe«  lielow  in  a  cartilaginous  prunnnetice-  the  aniitra^Lis. 
Immediritely  in  inmi  of  the  ;intihciix  :ind  extending  down- 
ward as  f.tr  ."(s  [Ik:  anlirr^i^iis  is  a  deep  cavity  caUed  the  eon* 
dm:  ihtN  <iepre-^sion  in  p^irli^iUv  diviiled  by  the  spine  of  the 
helix  into  two  une<pi,i]  p.irls^  of  which  the  superior  is  the 
smaller  And  lies  bctwccd  the  spine  of  the  helix  and  the  ante- 
rior crus  o1  the  antihcHx,  while  the  larj^er  division  lies  in 
front  of  the  iirlihelix  and  above  the  antitra^tis.  As  already 
Slated,  the  «openor  margin  of  the  cartibj^inous  meatus  is 
formed  by  the  spine  of  the  helix;  its  posterior  and  inferior 
maripns  conMituh-  Ihe  .'mtrrior  ;iiul  iri(rri<ir  boiinthinrs  of  the 
CT>iicha.  In  Iroiit  of  thr  ciitraiiLt-  ii>  iIil-  meaiiK  slijj^hlly  cov< 
erin^  il  and  timlininKtiti  wilh  U^  anterior  wall,  there  b  a 
prominent  cartilaginous  tubercle,  somewhat  pyramidal  in 
ftha|>c»  called  the  traj:us.  This  is  separated  from  the  ontf- 
traf^uf  by  a  deep  broad  notch,  the  hssura  inicrlra^ica.     The 
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trngus  is  not  completely  separatee!  from  (he  anlitrnguii  by  this 
fissure,  ihc  ba5«3  ol  the  two  proccs^^cs  Lccomiiiff  continu'nis  at 
the  jiuictioii  of  ihe  anterior  and  inferior  w-A\%  ol  Ibc  carliLig. 
inous  mr.'ntus.  Above,  ihc  tnigjs  is  completely  separated 
from  the  spine  and  crest  of  the  helix,  the  intcrvenlii]^  space 
hiring  fillc-il  wilh  iknsL-  ccmiu'c  live  tiNMie, 

From  the  preceding  description,  it  will  be  setr^i  Uiiil  wliIlc 
ajntoiir  of  the  cartilaginous  margin  of  the  aiiriele  abi^ve, 
Ecriorly  and  posteriorly,  is  fairly  regular,  its  interior  margin 
firozn  the  proceK4vi&  caudal  us  of  the  helix  to  the  tiMitra  intcr- 
1ra^{cn  present}  mimerous  ]rref;ularilie*ii  of  outline.  The»e 
indent.'Ltions  are  filled  up  by  n  mass  of  adipose  connective  tis- 
sue which,  extending  dowinvard  for  a  variable  distance,  pivcs 
a  repubr  outline  to  the  pinnn.  To  I  his  protevi  the  name  of 
lobuk-  is  jt'^'*""-  ^he  wMft  r>f  ihe  in-e^uKir,  funnel-shaped 
auricle,  therel<jrc.  gmduaUy  converge  to  form  the  cartilagi- 
nous merit  us. 

The  CarCilaKinous  Meatus, — The  lumen  of  this  canal  19 
oval  in  shape  when  viewed  in  cross  section,  the  Umg  axis  of 

the  ellipse  bcin;;:  inclined  at  an 
jin^Ieiil  about  siMv  dett:recs  to 
the  horizonial  plare.  The  in- 
ner extrenifty  of  this  canal  i& 
attached  by  nic-ans  of  firm 
baiidH  of^  coniieclivc  tissue  tcft 
the  nnrf>iti  of  the  hcmy  meatus* 
The  cartilaginous  framework 
of  Ihc  canal  is  wcintinjj  above 
and  posteriorly,  this  ileficiency 
becoming  piratcr  as  the  caaal 
extends  inward,  until  at  its  ter- 
mination the  inlerior  wall  only 
is  cjriilaginoLLS  Ijeing  pro- 
Inn^ed  for  a  short  distance 
aloi»«  the  floor  of  the  bony 
meatus  as  a  tongnc-Mhapcd  canili^inous  process,  known  an 
the  processus  trLanf;ul:ms**  fFijf.  |u 

The  wall  nl  the  CAn;i]  is  completed  by  firm  connective  tis- 
sue, which  fills  up  the  hiahi?i  in  iti  cartilaginous  portion.  ThiK 
fibrous  tissue  is  contiiiu^ns  with  flic  periosteum  of  the  coirc- 


■  Palittn,  ZtrcUaltftUBt  ilf  mtntf  liljcticn  Li**»-"— ^ri*.  «***.  p-  JT- 
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^tgiSiicting  [xirlinn  ttt  thf  hnuy  cann).  Tlip  :iTiterinr  wall  of  the 
iwtiUgiiiDus  THCiitiJs  prrscnis  two  vertical  fissurci  (Figs.  3 
and  4)  which  pass  completely  through  its  substance.  The 
spaces  thus  left  are  ttlkd  with  connective  tissue,  with  an 
occasional  admixture  ol  striped  muscular  fibres.  These  fis- 
sures are  called  ihc  incisures  of  Santormi.  The  more  extensive 
of  the  two  is  situated  at  the  base  uf  the  tragus;  the  second  i* 
larther  Inward,  whiir  a  ihird  is  occasionally  met  with  beyond 
this.  These  fissures  rcn- 
ilcr  the  catlila^itii)U?s 
mcatuamorclrcciy  mov- 
able, and  arc  important 
clinicallv,  'or  through 
Ihein  deep  abscesses  ol 
the  parotid  gland,  dis 
charging  s]io[it;iiieitus]y, 
nii>tnif  into  the  ciiiial 
on  accouoi  of  the  weak- 
ness of  the  walls  at  this 
point.  From  a  surgical 
standpoint  thc?;e  dehis- 
cences arc  important, 
since  ihev  enable  us  10 
turn  ihe  auricle  and  fibnicanilaginous  canal  forward  on  the 
chcrlc,  ;]ftrr  sepitrMtion  of  ihr  posterior*  inferior,  and  s&uperior 
ariacliinenls 

Th«  Bony  Canal. — In  order  pn^pcrly  to  understand  the 
o»con?i  meatus,  it  will  be  necc^^^ary  to  cnnsidcr  somewhat  in 
detail  the  development  of  the  temporal  bone,  'J'his  portion 
of  the  skutl  develops  from  four  centers;  the  squamous,  the 
peini-mastoid,  the  audit<>ry  iir  tympaaic-  and  the  stylomai:- 
toid  This  last  center  of  ossiticalion  d"e<  not  t^tmccrn  us,  but 
the  mher  three  are  of  [mpfirtance,  as  they  arc  all  integral  parts 
of  (he  .nndilc^rv  appamtii^.  and,  with  ihc  rxcei>lii>n  i>[  the  pe- 
trous portion,  all  enter  into  the  formation  of  the  external 
meatus.  The  mauncr  in  which  these  various  portion  unite 
to  hirm  the  ieinf>ora1  bone  is  shown  in  Fin-  5,  which  is  aomc^ 
what  di:4^rammaitc. 

The  osseous  meatus  docs  not  exist  at  binh.  It*  place  tiejng 
supplied  bv  a  catial  of  fibrous  tissue.  [Reference  to  Figs.  8, 
*^.  and  lO,  drawn  from  ^pecinlcll^  prepared  by  the  author, 
renders  tliis  clear.    At  its  inner  extremity  ihh  terminates  in 


Fig.  4.—*  J.  The  uidiiurE^  <if  Sar\ioiinL 
j  Urlualschiuch.) 
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the  auditory  procc^  or  ihc  tympanic  ring.  Tho  duditory 
pr<>c€5S  *rig*-5  l^]  aiui  15  [IlllJcon&isi  ol  a  ihmos*eouft  Mrip 
bent  in  ihc  fcirm  ol  an  oval,  the  curvilinear  outline  tuning 
waniitij;  for  about  ;iii  eighth  i>J  iu circumference  at  the  bni^idcr 


F^c.  5,— Tht  ilevpio|>iii."nt  <«r 

The  lympAnit  riii|£  ,  %,  'T)f  \  <    <<    n      [L>iE|  narrinn,     Ihr  iipjirf  tif^rV  illuittatct 


t,  The  iquamout  portiCTi  ;   a, 
ib(  union  nfilic  iFimc  (iqrii-jm     1MlHlllu^f  fmm  irnQ^j 


polt.  The  conc-nvc  margin  of  this  bony  ring  is  grooved  for 
iht!  inscrtfon  nt  tlic  rtit-nibrana  lympani.  unH  is  nunird  the 
sulcus  1yni]jLiiiiciJH.  while  rhc  ling  ilMrll  is  callc-d  the-  ann^ilus 
lympiinicjs.  The  free  extremity  ol  the  posterior  limb  of  ihc 
annulua  is  called  the  spina  tympanies  p^T&tcrior  or  ipina  tvm- 
panicti  minor.  Ju»t  below  the  exiromiiy  ut  the  nntcririr  limb 
1  bony  spine  prt>jcets  buckwaid.  the  spina  lympanit:a  ninjor 
The  itpina  tympnnica  atitcrior  i»  (Hrectcd  forward, -ind  con- 
sisfs  of  a  small  bun)  tubercle  lying  just  bcnLMih  ihe  bi^er 
tympanic  spine. 


I  Hi:    BONY   MLATL& 
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THr  -»|ii,^m<ni«  jsorlion  ijf  ihir  ipmfHfTul  bone  (k"V(-"lii[is 
fnim  ii  »ii^k'  Lciitcr.  Tuul^  lu  Ict-Uil  EKc  it  cunrsiKts  t>\  d  llat 
o*k7icou9  scale.  ;>rcncinii>^  a.  ricl^c  upon  its  outer  surbcc, 
wfiicK  nftcrward  becomes  the  7j-goniiilic  pn^ccss.  Below  the 
Tool  nl  this  process  i^  a  shallow  cKcaviUitJn,  the  glenoid  lo3^a, 
Behind  this  depre^ition  the  bonv  ptate  divides  into  two  la< 
iTtL'fiit,  tht'  iniiL-r  of  which  iu  dirt-cred  alnifist  horiiontnlh" 
inw;iTd  ;md  forms  subsequently  th«;  roof  ol  the  lymp**""^'^ 
and  of  the  ma^loic]  »iiiriini.  The  external  lamella  passes 
downw^ird  and  M>mc'wh;tr  Lriw;iiil  ntid  oihihiis  n  dcrefi 
notch  upon  its  inferior  border.  The  annul  us  tympiiiiiciis 
joins  the  external  plate  of  the  squama  by  the  union  of  the 
free  extremities  ot  il,i  anterior  and  posterior  lirnbs  lo  the 
corresponding  angles  of  the  notch  nhove  described-  The 
curvilinear  outline  of  the  Hnji;  i» 
completed  by  the  notchrd  inferior 
border  of  the  cvternal  plate  of  the 
M^ti.im<>(i>v  portion  of  the  lempowd 
bone.  This  is  shown  in  Fig.  6. 
The  circlet  thus  completed  Kivta 
ntta^hment  tn  the  inner  estrcmity 
of  the  fibrous  cnnal.  which  occupies 
the  position  of  the  future  bouy 
meatus.  Ar  developmeiu  pro- 
gresses, the  fibrous  c.nnnl  is  replaced 
by  osM^oii?*  ti^Aue.  Tht:  aiiuului 
lyinpaiucus  i%  converted  into  a 
bony  jjroove  by  onaihciition  out- 
ward, artd,  as  will  be  seen  by  consultini;  Figs.  8,  q,  and  lo, 
the  process  cl!ecU  simply  the  sepai'alion  of  the  superior 
and  inferior  vv.ills,  which  at  bJrih  arc  in  couiaci.  This  guiter 
fiiriii^  the  ;intf?fior,  itilL'riur,  ;ind  po»-ierii)r  w;ilk  ol  tlir  bony 
meatus,  the  superior  wall  being  formed  by  ihal  portion  of 
the  temporal  bone  which  completes  tlie  usseous  outline  ol 
the  ^innulus  lympanicits. 

In  the  ad  Lilt  temporal  bone  i  Fir;.  7)  the  deep  groove  lormed 
hv  the  outward  growth  of  the  animlu^  tviiipaTiicus  h  chilled 
the  auditory  proces*.  It  is  >epjra!cd  in  frotti  Iroin  the  sfjua- 
mous  ^wjriion  of  the  lemponU  bone  by  a  narrow  fissure  called 
the  Gliisrrian  fissure:  p^jsttriorly  the  aiiditore  proct-ss  enters 
into  the  formation  of  ihc  ni>ipitiiid  Mju^tmnus  Miture.  iln  f>o,nrcn>- 
•upcrior  terminalion  const  it  utint:  the  spinom  supra-me^itnm. 


FlOi  6<— Tcni^iriivl  Ihhic  uf  in* 
full),  njitvrAl  MM.  LAu[hDr\ 
collcciion. 
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The  external  pUic  oi  the  sciuama,  which  conipk*T(?s  ihc  out- 
UdC  oi  ihtf  buny  mcittii;.  during  clevelopnicDi  grows  almost 


VlC^  7-— Jlw  4ilull  tpfBfQrnl  bone,  nflinril 


directly  oulwarti  in  u  horizontal  direction,  and  nearly  at  ri^i 
an^'lc$  to  that  portion  of  the  temporal  bone  lyinp  above  ihc 

zy^oiTuitic  prxicujw.  A^  \)reviousiy 
sutcdt  the  fibrous  tissue  which  oc- 
cupies iHe  place  of  the  borv  meatus 
at  birth  h  j^raduuUy  rL-|WaL:(-'d  by 
boric*  And  this  part  of  the  mcalus, 
which  at  iirst  was  movable.  bc> 
comes  bory  and  rigid.  As  a  re- 
5ult.  the  angle  between  the  mem- 
brana  tyuipani  and  the  superior 
wall  ol  the  canal  liecotnest  appar- 
ently more  acute  as  devetopmcfit 
ridvanCL'v-  The  ai^tiial  angle  of  in- 
cliTiatiuii  fii  the  mrmhrauf:  ivitli  the 
bonzonlal  plane  probably  docs  not 
chan;pc  U}  any  degree  after  birth. 
'I'hc  line  ol  demarcalion  between 
Fi(^-s^Th»#*iftnniniflaiu.  anrf    it  jjnd  thc  supcHor  wall  IS  morc 

Mriii,  nm^imiJjLc.  Tiic  mrttH*     caiily  made  olit  in  older  chUdren 
ii»»Wrii  ti>iit,*ijd  ihf  Huierim     ^^^    adults.    on    account     of     the 

■ikI    Inlcnor    woiJIi   nnvf    bcvn        .  ,  .  ■  <        . 

bdd^Aft.  (Aiithoi'>rpi;(im«i.>    cliangc  taking  place  in  thc  meatus. 
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At  birth  the  superior  and  itiltrior  wails  arc  in  conlaci  and 
iiiu^l  be  scp:ir;iled  In  order  to  inspect  the  mcrnbranch  tympani, 
its  the  specimen  from  which  Fi>j.  8  was  drawn  shows.  In 
thU  *cpcciincn  the  aiilcrinr  wall  oi  Ihe  cnnal  u;js  cut  through, 
fruni  ju*l  ill  fnsni  ni  the  tmgus  to  the  membrana  tympaiii, 
and  the  walls  scpaiatcd  mj  tliat  the  parl^  couki  be  seen  and 
drawn. 

When  wc  compare  this  drawing  with  Figs,  t>  and  lo,  rcprc- 
scniang  the  same  region  in  chiidliood  and  iidult  lilc,  wc  sec 
at  once  that  the  (ormaiion  o(  the  bony  cannJ  may  be  said  to 
have  effected  thi*  separation  and  made  it  permanent,  eimply 
by  ihe  deposit  oi  bony  tissue.  reiidLrinj:  the  tii>rous  tube  rigid. 


^^M        Fir,.  9.— Kxtflrnfll  mttuu,  mcmbfiinfl  tjm- 
^^H  pani.  ftnci   midtUit  ant  frimi   4  ChiM    live 


\'\c  to. — S«L;iitflJ  tffcdon  Ihrouffh  On- 


The  third  portion  of  the  temporal  bone,  the  petnvrnasttoid 
part.  consJAi*^  of  an  oblique  trianpnlar  omcous  pynimid,  the 
apex  ol  which  is  direcftrrl  forward  and  inward,  while  tis  base 
fills  up  the  gap  between  the  free  maigtii  of  the  M^uamriiiK 
plate  of  the  tempoial  bone  and  the  posterior  cms  ol  the 
annulus  tympanicus,  at  the  snmc  lime  extending  forward,  so 
that  ihc  anterior  portion  oi  this  suriacc  lies  opposite  the  tym- 
panic rinE- 

The  hoe  ot  union  ol  the  mastoid  portion  to  the  external 
squamous  plate  U  the  mastoid  squamous  suture.  Looking  at 
the  cranial  surface,  tve  fmd  that  the  petrous  portion  unites 
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with  ilic  ioncrplaicof  ihe  squama,  forming  ihe  petm-aqua- 

It  U  clear  from  the  foregoing  citrscripiioii  thai  the  base  of 
(lie  |)ytiuiti<l  i->  ittadc  up  of  the  outer  stirfacc  ai  the  mastoiiJ 
ami  o{  ihal  porlioit  ol  the  petrous  bone  lying  bclnw  the  pclro- 
Mitiamous  5iJturc  and  oppoMtc  ilie  tympanic  ring.  This  Insi 
region  corrcspttnds  l<*  the  inncjr  \vM  of  ihc  lyinpanic  cavity. 
Of  the  fundus  of  the  exrernal  auditory  meatus,  the  raembrana 
tynip:mi  h;ivin^:  been  removed. 

The  Tympanic  Cavity.^Tfie  ivn>]>;une  aiviiv  i^  a  Ijohv 
dianiber  the  irncr  wall  ui  which  i^  foriuril  by  ihc  external 
lurfaee  of  the  pelnms  [>ortioii  of  the  temporal  bone.  This 
waII  iFig-   It)  presents  for  inspection  a  roundeJ  eminence, 

called  the  promontory,  covering 
tjie  first  turn  of  the  coehfea.  Be- 
hind, and  soTiiesvhai  beneath  Ihe 
promontory,  there  is  a  niche  called 
[lie  niche  of  the  round  windowr, 
inln  whkh  t!ic  fcnesira  rotunda 
^  ■ '^^T'   ^^^r         f'pc'ns.      This  niche  loc^ks  ahnnsi 

h  H^^      ^K  directly  backward,  and  even  when 

^^L  ^^  ihe  parts  arc  most  favorably  dis- 

^^»  po;ied  tor  inspeclion*  but  a  vcrv 


M. 


*.„,    ,';;\h;:r;tZ:r"  ''"'i«<J  "«■■'  ^'^  ^^^  depression  is 

visilile.     Above,  in  the  upper  and 

posterior  portion  of  the  inner  wall,  is  an  oval  fossa,  the  pelvis 
ovalis,  at  Ihe  bottom  of  which  is  the  oval  window.  In  Fig. 
M  ihc  stapes  is  in  posiriou,  and  lilU  Mie  pelvis  ovalis.  The 
piAterJo]-  wall  of  the  pelvis  ovniis  is  abnipi,  while  its  anlcnor 
waII  slopes  gradually  forward  until  it  merges  into  the  sur- 
face ot  the  promontory.  J'he  inlerior  wall  is  longer  and 
more  precipitous  that  the  superior  wall.  The  lumen  of  ihe 
fenestra  ovali*  loriks  outward  and  downward.  At  birth  the 
pelvis  ovnils  is  separated  from  the  niche  of  the  round  win- 
dow by  a  deep  f'3ssa.  the  sinu*^  lympankus  (seen  in  Fig.  6), 
which  iii^uiilly  di*ap]ieyrs  trnrnplelrlv  in  adult  life.  Ahcwe 
Ihe  oval  window  there  is  a  distinct  bony  arch  furuied  by  the 
encroachment  ol  the  outer  wall  i>\  the  aqueducln^  Fallopii 
upon  the  tympanic  cavity.  The  facial  nerve  pnsscs  through 
this  caiinl  Directly  above  this  bony  ridge  there  is  another 
and  smaller  b<iny  crest,  cauaed  bv  the  pnijection  of  the  hori- 
gonial    semicircular   canal    outward    info    the   cavilv  of  the 
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middle  car.  The  outcT  wall  of  ilw  jiq  tied  net  us  Fallopii  n 
occa^(>iiany  iriconipk'U',  ihe  ljci;il  ntrvt"  boiiii*  tht^ti  c^puaod 
in  its  [uss:i^rc  thnnrgh  ihf^  !ympanum>  Behind  ihc  pelvis 
ovalis.  ai  lh^- jurtcivirtr  of  The  iiiiiL-r  :iTul  juisirriur  walls  nl  ihr 
lvii]|Umi]i),  iIlcic  U  a  small  liiiiiv  pytviitiici,  ihrtm^h  the-  :ipc\ 
ol  uhich  the  tendon  of  ihc  stapcdiui  muscle  ]^a^^c^.  Tlit- 
plane  of  llic  inner  wall  ui  the  lympa-iic  cavity  lies  more 
nearly  in  Ihe  iTiediaii  ;inLen)-fjQSl;criur  vcriical  plane  oi  llie 
body  llian  dcjcs  ihut  n\  the  tympanic  rinsj;  hence  the  tym- 
panic cavity  H  broader  abnvc  and  jKiHeriorly,  ihan  beluw 
and  anleriurly.  In  iront  ol  the  promontory  The  inner  wall  h 
smooth  and  grndnrilly  met'ges  into  ihc  ivmpaidc  openhi^  ol 
ifir  Ft]>la<:hui[i  tulnr. 

The  aulerior  tvall  i>l  the  lynipaTumi  prescnis  at  alioiil  its 
centre,  rhc  tympanic  uriticc  ui  (he  Kii5iai:l)laii  Ljtn^l.  Ahuve 
ihi5,  aod  M;p;inittd  fnun  it  by  a  thtu  bony  plnle,  the  pi-oces- 
suH  c<>chlcari(orni)5,  id  the  canal  (or  the  tendon  ol  ilic  ten^mr 
lympani  miiM:le.  The  a.ntcrior  \vM  is  ^eparat^d  from  the  in- 
(cmal  carotid  artery  as  it  pas&(?s  through  the  cartitid  canal 
Ijv  a  thin,  lK>nv  platt.  The  osseous  floor  of  the  cavity  lic&  at 
:i  considerable  disiance  below  ihe  lower  m:irgin  of  the  lvm» 
p;inic  ring.  It  is  sometimes  lormtrd  of  lairly  com[iiici  bone, 
but  quite  frrriiienlly  it  is  t^mcellou^:  it  is  in  rclaiiun  ivilli  [he 
fui^ubr  fossa,  which  U)dgcs  ihc  bulb  o(  the  internal  jugular 
vtin*  aiid  may  present  dchisixnces,  exposing  the  bulb  tc  trmi- 
matism  by  inMrumenis  introduced  into  the  meatu&> 

The  (KJ^tcHor  wall  pre:^entjA.  at  it^t  junction  with  the  inter- 
n.i]  w.ill,  ibe  pyramid,  through  the  apex  ul  which  the  tendon 
i>l  the  siapedijs  mu&cle  pa^es.  The  openiri^  into  the  niauoid 
anliuni  lies  dirct-lly  aUjvc-  l\il%  protess.  The  exlenrril  wall  ol 
I  tic  tympanum  is  formed  chieHy  by  the  mcmbrana  tympani 
ta  structure  which  will  be  desciibcd  presently),  by  the  inner 
surface  ol  the  tvirpanic  rine,  and  afxAc  by  ihc  inner  rrargiu 
ot  the  eNterr.il  plnic  ot  the  stguama  ;ind  by  the  angle  Eormed 
by  the  separation  of  ttic  inner  and  outer  plates.  U  becomes 
evklent.  therefore,  thai  ihe  tympanic  cavity  is  prolonged  up- 
ward for  a  con>ii[lrrahle  dlManrr  above  The  plant-  ol  thr  viipr- 
riur  wall  of  the  nieaius.  This  poriioii  ol  the  cavJly  is  the 
rptiym[Mnic  «pace  or  rcce^?.,  or  the  vault  of  ihc^  tympauum. 
The  i>oition  lying  below  this  plane  15  called  the  ainum> 

nr  Van/r  &/  tfi^  /vM/>aniJvi  (Fi;;.  12). — Tbe  cpitympanic 
3^ace  i«  somewhat  pyramid»il  tn  shai^e.  the  apesi   lyiug  at  the 


u 
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Flrt  ta.— ("hp  ml- iii.il  iyriH'i}nii:  wull 
und  :hr  vault  of  iht?  i^miiDncim. 
wUL  llip  <ntU:[cH  in  iHiiUuiii'    (Au- 


arij^le  between  the  two  pUilcs  of  ihc  squ-ima,     Thcstr  pbtc&, 
wiih  tticndjotning  [n>riiom  o(  Ihc  petrous  bone  and  the  pctro- 

K(^u4nvkUK  i^Litiirc,  cumptcte  two 
')s»tcoiis  iiicrvi  tti  (he  pyramid  : 
(lie  rciiuiiiin^  surface  and  tlir 
ba»c  Arc  partly  wanting,  l>cing 
represented  by  tho  opening 
kadir^  into  the  mastoid  antrum 
[iihsteriurly,  and  Into  the  tym^ 
jijinic  c:ivity  l>el"w  When  ihc 
parts  nre  in  iheir  normal  pos-i< 
(ioti  this  h)W(.'r  surface  i%  [Kir* 
lially  completed  by  thcossicula, 
their  ligaments,  and  the  redu- 
plications ol  titc  muctiuA  lining] 
ot  the  lyiiipaniini.  which  shut  off  the  upper  portion  oi  ihc 
cavitv  murt-  <-r  less  pcrlcctly  Jrom  ibe  lower  part- 

The  Ossicles  (Figs.  13  and   14]- — The  ossicular  chain  is; 
lodged   wiihizi  the   tynip:uium.  and    serves  to  transmit   and 
mridiiy  stiuml  vihralinns.     It  cunslitciles  in   reality,  a  lever 
through  which  iht-  intpiilse^s  iraTt^milled  to  The  labytinihinc 
fluid  arc  increased  in  intensity,  but  diniinis)icd  in  amplitude. 

The  ossicles  arc  three  in  number;  the  malleus,  inctis.  aiul 
stapes.  According  to  Kalhkc*  and  Urbantachitsch^l-  the 
malleus  and  incu5  arc  developed  from  ime  nucleus,  and  sub* 
scqiieiitly  become  separate  bones,  intimately  connected  at 
their  articular  surfaces,  while  the  stapes  develop*  from  a  dis- 
tinct trenire  nf  its  own. 

(iradrnign  J  bf'lieves  rhat  the  fool  plate  of  the  *i^tapeft 
sprtn)(s  frtim  the  eap^ule  uf  the  briyrinih,  whih-  the  rrmain* 
dcr  devchips  fnim  the  second  visceral  arch,  the  two  portioim 
subsequently  uniting. 

7'Jv  MaiUus. —  The  malleiit*  is  the  largest  ossicle  of  the 
series,  nnd  consists  of  a  head  and  shaft  joined  to  each  other  at 
an  obtuse  angle  by  a  constricted  portion  calle<l  ihi?  neck.  The 
»hafl  or  long  process  is  prismatic  on  cross  section,  and  tapers 
gr7idn;dly  fntm  jnst  hrhiw  the  nrck  of  the  ossicle  to  the  tip, 
whicli  is  somctiukcs  bent  slightly  forward  in  the  form  of  a  hixik. 


t  Mtftl.  Jilirbucb,  Wii-n,  1SH7. 


OSSICLES.  1 5 

At  the  junction  of  ihcr  shnd  with  the  neck  rlicrc  Ua  pn>mincrt 
bony  tubercle  calltd  tht  ^hort  process  ol  tKc  m;iltcii?,  w}iit;h 
is  directed  ((irward  and  uutwardn  The  priBniatic  ^Kalt  pre- 
fionts  ;in  external  border  for  uttLiclirneMt  to  llie  mcmbraiia 
tympani,  an  internal  border  directed  ttnv;iTd  rhc  labyrinthine 
w:iU,  and  somewhat  broad  anierior  and  posterior  surftice^,  It 
is  evident  f  h;tt  any  rotatiiin  of  the  iiialleus  iJ|>on  the  hmfz  axis 


Ttti.  ij.^Thc  oit>ldr4  ami  ilir  uiiiiu^it  iyfi]|)aiijnis     1.  UwiKuUr  chdin  of  Ic'l  tu* 
i«  MiUeuk  .  :i.  Iiirii4 .  ),  Mjipt'v     Hh  t>>^i(u]ui>  ctixJii  or  rhuiii  ur,     i.  Milhui ; 

oj  ifii:'i»  ;  U  ^Tapch       1 1  [,  \nrtti]u»   |y«tpiiij[;u^      I,  AiLcriuf    tul>CKJc  ;    0,  P** 

«f  llie  maniibrinm  will  alter  the  npparetic  breadth  of  the  shait 
as  vieipted  ihroLi}i;h  the  nit^atus.  :iceurdiiij{  :ih  llit'  decree  of 
rutiktioii  hrin^^  the  bicjad  iinlcrictr  or  posterior  surface  into 
view,  or  the  shnrp  edge  which  nnarks  the  junction  of  these 
surfaced  with  the  anterior  border.     Springing  from  the  an- 
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tenor  »urbcc  ju>t  Im^Iow  \hc  ^tiurl  [ircici^vft  is  a  1'iiig,  delicAte. 
tioitv  ^fiiciitc,  lh(r  processus  f<iliafiu^  or  gracilis,  uliicb  tirr*^  in 
fht;  GI:L\criaii  li^Murc.  and  In  adull  IHc  i:t  frcciLicitllv  inibcddird 
in  the  fibres  oi  the  anterior  Ugntnctit.  The  cxtcrnul  surface 
o\  the  tjcck  L>1  th<;  iiialk-u&  is  rouR:hcncd  lor  the  attachment  oi 
the  t'xicrnal  lij^Mint-iK,     The  anirrior  surhice  o(  the  neck  and 


fiG.  14. —  The  maJlfiu,  incuf^  m-t  tUpp<  in  mnnu*  pAtiiictit. 

iranilitian.) 


iRudLiigpr'.   KUk«\ 


ihe  adjoininj;  portion  of  the  head  cire  deeplv  ;jroovcd  (or  the 
insertion  of  the  nnlt'rifir  lij;ainerH.  The  head  is  irregu\:iT\y 
spherical  in  shape,  the  BphcHcnl  contour  being  encroached 
upon  posteriorly  by  the  saddk-shapt-d  surface  lor  aniciilaiion 
with  til*-  incus,  while  antenorlv  llicrc  is  ;i  gnmvr  for  the  at- 
tachment of  the  anterior  lii^<imcnt. 


OSSICLES. 


^7 


TV  Inmt. — Thtf  central  cu^ide  of  ihe  chain  consists  of  a 
body  ai;d  two  pmccsses.  The  short  or  honj:or](al  proc;cs5*-a 
cotitinujtion  oi  the  body — is  conicoi  in  sKapc  and  cxicnds 
biickward.  ltd  tip  resting  in  a  littJe  pit  or  tossa  in  the  po&terior 
tympanic  wall,  ftj^t  bcTaw  the  entrance  to  the  maMcid  iintnim. 
This  cli^prcsiioii  Is  called  ihc  sell:*  incudis.  The  body  ol  the 
bone  »  fiaitcncrd  from  before  backward,  the  vertical  diameter 
bcliig  about  double  the  iransverft*^.  The  anterior  surface, 
fortniag  the  haw:  lA  the  toUL-,  is  sjiddlc-^hapcd  for  articuhition 
with  the  malleus.  The  long  or  dc^ccndin]^  ramus  o(  tlic  incua 
is  a  \ov\Z'  tapmn^  bony  shaft,  extending;  do^vnwa^ci  from  the 
anterct-infenor  angle  ol  the  body  \  its  Eower  extremity  is  bent 
inward  so  that  the  tip  of  the  process  is  directed  toward  the 
Internal  tympanic  wall.  This  free  extremity  U  called  the  ten- 
tictilar  process,  and  artitHibics  with  the  head  of  the  gMpes. 
The  tcmiiculAr  process  in  (orlal  life  is  represented  by  a  sepa.- 
ratc  bone,  the  os  orbicnlarc. 

7^  Stit/a. — The  innermost  ossicle  of  tlic  series  brings  the 
condiKting  mechanism  into  immediate  relation  with  the  rc- 
iplivc  apparatus.  As  the  name  irnfilicv,  it  i&  istirrujvshaped. 
id  consists  of  a  small  rounded  head  the  external  face  ot 
which  ift  hollowed  out  for  articnlaiion  with  the  lenticular  pro- 
cess of  the  Incus;  below  the  head  fa  a  constricted  portion 
called  the  reck,  from  which  ihc  t:nini  divrrgr?.  The  |MwTcrior 
cms  b  the  longer  ami  more  curved.  The  crura  terminate  in 
an  ovaI  or  kidney-shaped  plate  of  bone,  the  foot-plaic  of  the 
stnpeSk  which  clones  the  oval  window.  The  entire  supcs  lies 
almost  wholly  within  the  pelvis  oralis,  hence  when  the  mcn- 
brana  tympani  is  wanting*  it  in  well  protected  from  traumatism 
from  infitruiaentft  introduced  through  the  canaL  The  stapes 
lies  oblifiHcly  in  the  oval  nichc»  bHng  neart^r  lo  the  inferior 
and  posterior  walls  of  the  fossa  than  lo  the  anterior  and  supc. 
fior.  Since  the  posterior  w^ll  of  the  nkhe  i^  almost  vertical, 
the  cnrrespondioj;:  stapedial  crus  lies  close  to  it,  and  ad  hcsions 
between  thia  waU  and  the  posterior  limb  of  the  ossicle  arc  of 
Irequent  occurrence. 

The  ossicular  chain  is  suspended  in  the  tympanjc  cavity 
by  3  scries  of  H;!;:Lmenls  which  bind  the  Individual  members 
of  ihe  chain  lo  each  oiIilt  and  lo  the  xvalli  uf  the  lympaniim. 

Ligaments  of  the  Malleus  (Fig.  15).— These  arc  Umr  in 
number:  the  antcnot,  external,  posterior,  and  superior  or  sus- 
pCDSory  ligament. 
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Tht  anfffi^r  Hx^m^u  It  the  ttrooj^nt  of  tbcs«,  U  ariies 
fmm  Iho  Sf  inA  tympttika  maior  and  from  the  walls  of  the 
GUnorUn  fiMtir'^.  mtdc  ai  the  fibers  iravrii^ng  the  Icogth  of 
Ihft  flMtire  and  tjikintr  ibctr  ori^ia  irom  tbc  spioc  of  the  sphe- 


ItahM        t 


F>o  t^^'nm  t 


froM  sbovv-     (A«tbVk  ifcoiMii.) 


p^^(I/(-  Pf*™  ihU  rttrmivc  tirtgin  ihrjr  paw  mHward,  upivard- 
nnrl  l>t<rk<vArd.  and  nrc  inserted  into  the  anlrrior  sutfaceof 
lli^  n^fM  fA  the  tnallcus  and  ioto  l}>c  deprcMion  fouitd  oci  the 
^it\9^f\4a  Mirface  o(  ihc  head.  Thcj  inclo»  the  proccssua 
UfS^nt^  of  Ihc  malleus. 

ffir  ^AUrnat  Uj^ammt  is  somewhat  fan-shaped.  It  £|>rin^ 
ff/rff*  \ht  external  roughened  mrbco  of  the  neck  of  the  ossick; 
iftfH^  #Kkh  f>r>int  ihe  fibers  diverge  to  be  insened  into  the 
//##  m^iri^fn  of  the  Inner  exiremily  of  the  superior  wall  of  that 
'A  flie  bfi^y  meatus  formed  by  ihc  rxiemal  plalc  of  the 
.^,..,p,.,,.  The  fHrfitcrior  fibres,  according  to  Jl^lmholtz,  form 
M  dhf'nct  band  called  Ihc  poMcrior  lij^ment  of  the  malleus** 

7^  fK^rtion  of  the  exlcnml  ligament,  together  with  the 
-^i.-L,,-  Iji^ment.  forms  the  axis  band  of  the  hommcr.  since 
■  if  rotatjiynof  fheouicle  isapproaiimately  altnedrawn 
%hfm%%n  the  aiiachment  of  these  two  ligamentous  structures. 

/i/  tm^rpfr  hf^atH^nt  b  a  delicately  rounded  Ixuid  of 
tliff*m^  fl««ur  running  from  the  teamen  lymijani  do^inward 
iff  IM  b^4d  of  the  malleus. 

Tlw  LMwti^ot*  of  the  loctu,— The  incus  is  bound  to  the 
ffmyMtic  wall  bjr  a  single  hbrou*  band,  the  posterior  lig^u 
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mcnt,  which  extj,^ds  imm  the  lateral  nsp^cts  oi  the  short 
process  near  its  extremity  to  the  postcriijr  wjiill  of  tlic  lym- 
panum.  At  its  ori^n  it  U  dense  in  sfructure,  uwing  \o  the 
Somcwh;it  limited  area  from  whif:l)  it  arises.  From  this  point 
the  fibres  diverge  nipidly  ;*"[!  divide  it«o  two  bundles  to  be 
iiiseitrd  itif.u  a  broad  area  i?ii  the  IHl^^e^j*^^  wall  <>(  ihe  tyin. 
panum.  On  Account  ni  this  broad  insertion  it  Is  sometimes 
called  the  Uin-shapcd  ligament  ol  the  incus.  The  inferior  sur- 
face of  the  >bort  process  lies  in  a  shallow  depression  in  the 
tympanic  VpmII  called  th^  £eUa  incudii^  the  opposing  surfaces 
bcinp  covered  with  cartil:u,'C- 

The  Ligaments  of  the  Stapes.— The  foot  plate  ol  ihe 
^1»[>rs  i%  ccinfined  in  \\w  i>v;il  window  liv  ihc^  ^r;iprdio-vcs. 
tibularor  annular  ligament.  The  margins  and  ve^libular  fiiir- 
facc  of  the  foot  jilatc  and  the  periphery  of  the  nval  window 
are  covered  with  hyaline  cartilage,  the  annular  ligament  do- 
vclopin;;;  from  the  pcrichondnum. 

Interofisicular  LigamentB.— The  malleus  s^nd  irtcus  arc 
bound  together  by  a  loos;e  ciip^iilar  ligament,  \hc  articular 
surfaces  of  the  ossicles  beincf  covered  with  cartilage.  The 
Incudo-uapirdial  ariicuiation  is  similar  in  character. 

The  Eustachian  Tube. — living  tracctl  the  Ujny  apd  car- 
lilaginou^  fiamewoik  of  the  conducting  mcchaiiism  i[iwu[d 


fin  n 


FlCL  l6— S#rikbn  ihroiith  mnhToif!,  rvmpfliiuflit  mO  HusrndiUix  robe-  O'oHuctJ 
W,  W,  MatluiiJ  cclk;  ml,  Mctnbuhii  lyiin«ni ;  unn  Amtimi  ,  n,  Vault  iT  (vm- 
pwiim ;  U,  bchntu  i>t  tube ;   tt,  KailAchJin  lubo;  a^i,  VluayatitAl  oriijsc  t>l 


taht. 


to  the  point  where  it  joins  the  receptive  portion  of  the  audtio- 
rr  apparatus  at  the  oval  window,  wc  have  next  to  consider 
the  chararl eristic*  of  thnt  pafisa^e  bv  means  of  which  crertnin 
delicate  parts  of  this  system  can  be  ptiUectcd  by  a  fibrous 
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The  external  (>bt«!  oi  the  «qu;iina,  wliich  compleios  ihe  out- 
line of  the  buny  me:jtu«.  during  clevelu|>ment  ^ows  almost 


Fjc  7, — lite  rtJtll  tcmponl  ■..--■.,-.  ..j-Lurjl 
iite.     (Aullur'4  cDlUclion,) 


directly  outward  in  a  horixontat  direction,  and  nearly  at  right 
angles  to  thai  portion  o(  ihc  temporal  bone  lyJTi^  above  the 

lygomatic  process.  As  |ireviously 
stated,  ihc  fibrous  ihs\ie  which  oc- 
cupies the  ptacc  of  ihe  bonv  meriius 
at  birlh  is  gradually  replaced  by 
bone,  and  this  pEirl  of  the  meatus. 
which  al  first  was  movable,  be* 
cotncs  bony  nnd  rigid.  As  £l  re- 
sult,  the  angle  between  the  mem- 
Ijrana  tymparii  and  the  superior 
wall  of  the  canal  becomes  appar> 
cnlly  more  acute  as  development 
ridvances  Thf  nctJial  angle  of  in- 
clination of  the  nienihrjiic  with  the 
fuirlzitntal  |ilane  probably  docs  not 
f-*»-^  J  chang"c  to  .^ny  dcgircc  after  birlh* 
\-y^  The   line  of  demarcation   between 

Fig.  *.— Thctiismnimeniinanrf     it   and    thc  supeHof  wall   is  more 

hlrih,u!itMTaulif.  -n,t  riicaiii.     ^^^^^Y  ^^^<^^  ^'^t  »"  «l"er  children 
htn  UcH  yyhi,  atnl  tu  *«iHjii'i(     ^nj     afiuUs,    on    accouni     of     the 

bcMftpirt.  ( Author* ippclnicr.)     change  taking  place  in  the  meatus. 
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At  birth  the  superior  and  interior  walls  arc  in  contnct  and 
mu*l  be  sci>araicd  in  order  to  inspect  ihc  mcnibranci  Ivni^jiiTii, 
as  ihc  specimen  from  which  Fig.  S  wn&  drawn  shows.  In 
this  sjK-'cimon  the  anlerior  w-ill  of  the  canal  w;is  cut  through, 
iutiu  jnsi  in  ironi  nf  ihc  irngus  to  the  menibrana  ivinjianl, 
And  th-c  wall*  scrjianitcd  sci  ihjt  the  p.irl^  could  hr  ^cvn  ard 
drawn. 

When  wc compare  thisdrawing  wiih  i^igs.  3  ard  jo,  reprc- 
^ntin^  the  same  rc^iaii  in  childhood  and  ^tdult  lilc»  wc  sec 
at  once  that  the  (orroution  o\  the  bt>ny  canal  may  be  said  to 
have  effected  this  separation  and  made  it  permanent,  sini|>]v 
by  (he deposit  of  bony  iissue»  rendering  ihc  Hbrong  tube  rigid- 


pbbK  ami  tnictfttv  far  {mm  a  chiM   fit* 
fnr%  4f  4gv,  itarural  tire      (A^^^o^'c 


htG.  ro. — ^iir;iital  iiC4?iiijn  ilifouHi  ci- 
Isrn.il  amiKory  uii-aUn,  ini'inbrawi 
1)inp,iii],  and  miiMlff-nrnf.'inndiill. 
natural  >Ue.     (Aulhoi't cnElFcilon.l 


Tht  third  portion  of  the  tcmpoml  bone,  ihc  pclro-mt^stoid 
part,  ccinsiM^  of  an  oblique  triangular  osseous  pyramid,  the 
apex  of  which  is  directed  forward  and  inward,  while  its  ba^te 
fdls  up  the  gap  between  the  free  m.^igiii  iff  ihc  ^ipiiimous 
pUie  of  the  lecnpiir;)]  hone  Hnd  ihc  posterior  cius  of  ihc 
annuliis  tvmpanicLJs.  Qt  the  same  time  extending  fortvard.so 
thai  the  anterior  portion  ot  this  surface  lies  opposite  the  tym* 
panic  ring. 

The  line  0I  union  ol  the  mastoid  portion  to  the  external 
ftquamouft  plate  Ss  the  mastoid  e^qijamous  suiurc.  Looking  al 
the  cranial  surface,  we  find  that  the  petrous  portion  unites 
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ifitcrpouliun  o\  «  thin  r-iirii lag i nous  bmdia  which  extends 
voiijg  lis  «iutcr  border  irom  ihc  prucc^ti^  brt-vii  !*►  ihe  umbo. 
Ihe  htirca  of  the  membrane  being  cuniinuuus  wiih  the  peri- 
chondrium ol  this  carlibginous  pbtc.  At  the  tip  of  the 
miiiuhriiiin  both  the  circular  and  racliatiiig  hbrcsi  arc  attached 
(Umtly  to  ihc  uttsicle,  while  above  this  point,  aloni:  the  ex- 
(cnml  twrdtr.  t^X"  nttachmcnl  is  effecie<l  throut^h  the  iitlerpo- 
»iiiijii  ot  the  airtiJa^inoiis  pbte  above  described.  This  carti- 
InSO  Is  firmly  hxecl  ai  the  lip  of  the  manubrium,  while  the 
4iMft<;hiticnt  at  iht*  sb;>it  process  b  ie^s  firm  and  permits  via 
iTfriAiu  amiHini  ui  *iep^i -ilioci  jrom  the  »hurt  pntcc^ci.  The 
«u)irrii>r  border  of  the  lamina  propria  joins  the  anterior  and 
piiMuri4>i  extremities  ol  the  unnulus  tymparictis.  constiiutiog 
«  Iriuc,  hbroui  bnuKJ.  divided  by  the  short  procu^  of  the  m&l> 
kuH  tnb»  iwo  part*-  The  tharply  delined  superior  marf;:in  of 
lUi^  nteothmna  propria  exiendinj^  from  the  processus^  brevis  to 
lliit  pi>»l€?ior  cUremity  of  tlie  anntilus  is  called  the  posterior 
|ii)il  The  eorre«panding  anterior  fold  Is  less  promioent  and 
itiikllcr  ihnn  ihr  pusteriur.  From  the  de^^rrtpuon  it  n'ill  t>e 
ith«orve<l  thul  the  tibrotis  septum  Mreichcd  acmss  the  canal 
U  wiiiiTinit  where  the  curved  otitEinc  of  the  aimtilui»  it  com* 
plulril  bv  the  auditory  plate  of  the  temporal  boae.  This 
ipntn  U  lh^  Kivinian  sci^ment  or  notch,  and  its  closure  will 
Iw  ftiphlrcil  luter,  since  it  is  effected  by  the  cutaneous  lining 
III  (hi*  I'Mtcnvil  auditory  meatus. 

The  BpUhelial  Investnieat  of  tbe  Cooductiog  Apparatus. 
*>Tho  auriLrIc  \\  covered  wilU  integument  which  t^  continuous 
Wllh  lliril  i^l  1^10  face.  It  is  !4>mcwhal  lixtsely  attached  upon 
Omi  [MiMlei'ior  »urfAce.  but  upon  the  anterior  aspect  i%  ajipjicd 
ii|o«>il)'  lo  Ihc  c.'irtilat*e,  the  deep  layer  being  intimately  asso 
ii|idt>d  wilh  the  perichondrium.  The  te^okenlary  covcrinp 
id  Ihi*  aiiililc  iiici>niiaued  into  the  external  auditory  meatus, 
|U  llili:knoM  decteat-iiijif  as  we  pa»  inward,  until  in  the  bony 
HMud  lU  ditrp  layer  forms  the  j^iertosteum.  The  cutaneous 
llllliitf  id  thn  ine<iUi)i  ahm^  the  su)^>en>  putter  tor  wall  b  thielc- 
01  iind  luotr  lnonrlv  atlaihed  than  el^oc where,  and  is  richly 
■itp[i||<*il  (VilU  blood  vcsmH^  The  coverini*  of  the  superior 
iv>«li  III  llie  litinal  jtAikie^^  Inim  the  internal  tuarinn  of  the  audi- 
|iMV  phdn  lo  ihfl  neck  i4  Ihe  nwlleus.  just  above  the  short 

|ii K  tdllHtt  up  the  Kivinian  notch  and  completely  sepa* 

MMit|j   ihi<   r^li'iital    meatut    li\Hn    the   tvmpanum.     In  eoai< 
I  iiii^iM   tvhh   llw  rcmaiiilns  pitciion  ol  the  membraoa  lyni' 
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middle  car.  The  f>iti:;r  wall  ot  ih<.-  JlqucducUJ^  I'^nllopiJ  is 
occaHoii.iily  iMCompleU',  tho  f.icial  nerve  bcme;  ihcr  exposed 
tti  ils  p:is63gc  thfoii^jh  tln^  tyru{janum.  Belund  xhe  pelvis 
iJvallN,  at  ilji'  juiifUirf  tit  ihe  inner  and  posterior  w;ills  of  ihc 
tymp;inijin,  tlirr*-  is  :i  sm:i!t  bony  pyramid.  Through  the  apex 
ol  which  the  Iciidon  ui  ibc  slapcdius  musclt;  jjiis^fs.  The 
phinc  oE  the  inrcr  wall  of  the  tympanic  cavity  lies  im«t- 
mnrfy  in  the  median  antero-poslcriur  vertical  plauc  oJ  llic 
body  than  doch  thai  ot  thu  tympanic  ringi  hence  ihe  tyiH' 
panic  cavity  ih  brtiader  ai)(.>vc  and  posteriorly,  than  below 
and  anteriorly.  In  front  of  the  prumont^jrv  the  mner  wall  i$ 
smooth  and  jjraduaUy  merger  itit<i  ihc  tvnipanic  opening  ol 
the  Kijsiarhiiin  fiih*- 

Thi.'  aiiUTior  wall  oI  iht  tyiupauDni  [jrest'iiK  a1  alionl  \l% 
centre,  the;  trrupiimc  oiifitc  <>t  the  RuMiichian  ninal.  Aliove 
this.  £Liid  separated  irom  if  by  a  lluii  Ixmy  plate,  (lie  proccs- 
Mi»  cochleariforrnia,  i»  the  canal  for  the  T.ciulon  ol  the  tensor 
tynipani  muscle,  The  nntcrior  wall  15  scpanited  from  the  in- 
ternal carotid  artery  as  il  pa^&cs  through  the  carotid  canal 
by  a  thin,  bony  plate.  The  osseous  floor  of  Ibe  cavity  lies  at 
a  c>()n»idt:rable  distance  below  the  lower  tnargio  of  the  tym- 
panic ring.  It  is  soineiimes  lormed  of  fairly  compact  bone, 
but  quite  Irequently  it  is  t:ancellons:  it  h  in  relation  with  The 
pj^tilar  fiiwwi.  w]iii:h  Joil^es  the  bulb  of  the  inltni^l  jugular 
vein,  and  may  present  dehiscences,  exposing  the  bulb  to  trau- 
matism by  instruments  introduced  into  the  meatus. 

The  posterior  wall  presents,  at  it^  junction  with  ihc  intcr- 
]>al  w^\\,  ihQ  pyramid,  through  the  apex  of  which  the  tendon 
ol  the  yiapediij»;  muscle  passes.  The  opening  iuiothe  mastoid 
antrum  lies  dirrrHy  above  this  process  The  e^lernal  wall  ol 
tlie  lyinpanuni  is  Joiiued  chiefly  b>  the  nieuibrana  timpani 
in  5lnicti:fe  \%hii:h  will  be  dcscrilitd  presently),  by  the  inner 
surJacc  ol  the  tvnipanic  ring^  and  above  by  the  inner  margin 
ot  the  e\tcrrnal  |ilaic  ol  [he  squama  and  by  the  angle  formed 
by  the  separation  of  the  inner  and  onter  plates.  It  become?^ 
evident,  thcrelorc.  that  the  tympanic  cavity  is  prolonged  up 
ward  for  a  considerable  distance  above  the  plane  of  the  supe- 
ri*>r  w;tll  of  the  nieaiuit.  This  porlinn  of  the  c;jvily  is  the 
epitvmpanic  space  or  recess,  or  the  vault  of  the:  t  vmpannm. 
The  portion  lying  below  ihU  plane  i.s  called  the  atrium. 

7'^f  I'tiM/r  if/  f/tf  Tj*f;/'nfinm  (Fig.  \2\ — The  cpityniparic 
space  is  somewhat  pyramidal  in  shape,  the  apes   iyii^g^tlhe 
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iinirlc  between  the  two  pblos  of  ilie  squi*mx     These  plates, 
wtlh  I  hv  n<\]*nTiiui^  portions  oi  the  petrous  lnm<r  ;mJ  the  peiro- 

sqiiaTnniis  suture*  complete  two 
ijsscrtus  faces  u(  ilie  pyramid; 
the  rcmauiin^  surface  anij  the 
base  are  partly  wanting,  being: 
represented  by  the  openuiK^ 
leading  icitu  the  mastoid  antrum 
jKisteriorly,  and  into  the  tym- 
panie  cavuy  below.  \V"hf!i  the 
parLs  ari^  in  iheir  normal  ptrsi- 
lion  this  lower  surfecc  is  par- 
tially completed  by  iheosifciila, 
their  Jigamcnts*  an<l  the  redu- 
plications of  the  mucous  lining 
f}i  I  tic  tympanum,  which  shut  off  the  upper  portion  of  the 
C*ivity  mi>rc  or  less  perfectly  Irom  the  lower  part. 

The  Ossicles  (Fig-s.  13  and  14).— The  ossicular  chain  Is 
h)dped  within  ihi:  i yinp:intitn.  iiinl  M^rvrs  to  Iranxniif  ami 
modify  sound  vibraiions.  It  cmistilutes,  in  reality,  a  lever 
through  which  the  impjlscA  tiaiuimittcd  Lo  the  labyrinthine 
fluid  arc  increased  in  intcnsityn  but  diminished  in  amplitudc- 

Thc  ossicles  arc  tlircc  in  number :  the  malleus,  incus,  and 
Htapcs,  According  to  Rathke  *  and  Urbant^chit5ch,i'  the 
malleus  and  incus  are  developed  from  one  nucleus,  and  sub- 
sc<}uently  become  separate  bones,  inUmaiely  connected  at 
their  articular  surfaces,  while  the  stapes  develops  from  ji  dis- 
tinct centre  of  its  own. 

OradtniK**  X  believes  that  ihc  foot  jjlate  of  the  Ma^M:^ 
springs  from  the  cap^iulc  of  the  labyrinlli,  while  the  remain- 
der develops  from  the  second  viaceral  arch,  the  two  portions 
SiibsecTuenlly  uniting. 

yjif  M/jJii-us.  -The  malleus  is  the  largest  oasicle  of  the 
fierles,  and  consists  of  a  head  and  shaft  joined  lo  each  other  at 
an  obtuse  angle  by  a  constricted  portion  canc;d  the  neck.  The 
shaft  f>r  long  proresv  i«h  prismatic  on  cro^s  section,  and  tapers 
gradually  from  just  Iwrlow  the  urtrk  of  iKe  ossicle  to  fhc  lip, 
which  is  sometimes  bent  slightly  forward  in  the  form  of  a  hook, 


*  Kirm«iiE|>p   irnil  /iingfiib ,  ]S3r  p   tai. 
t  L<hri>.  At!i  Otifciihfi^k-,  V^'icTl,  lego,  p.  aaq. 
X  Mcdn  Jiihrliudi,  Wieu,  iSS?' 


THE   OSSICLES. 

Al  Ihc  junction  of  thcsh^ifl  with  Ihc  nvck  ihtry  is  a  pniminent 
Ixiny  lubcrclc  called  the  short  process  vi  tlu"  milieus,  which 
!£  directed  forward  and  outwards  The  prismatic  shaft  pre 
^-nt«  an  cxU'rnal  b<»rticr  fiir  atlachmcnt  In  tlit  mt-'mbriina 
lympani.  an  inccrnal  brjrdtT  dirrcird  tinvanl  th:-  lahyrimhinr 
wjlLand  ^oinrrwhul  hrci^id  aiitcriur  -*nid  [jo^iicriiit  sutfaccs-  It 
i»  evident  that  any  rotation  of  the  malleus  upim  the  lonj^r  axis 


ot  th^  maiuibi'itirn  will  alirr  the-  appaic-iir  breadth  tif  ihe  shaft 
ah  viewed  lluougli  the  iiieattis,  according  ;is  Ihr  degree  nf 
rotation  brinj^  the  broad  anterior  or  posterior  surlacc  into 
view,  or  the  sharp  cd^jc  wliich  mark*  the  juaclion  of  ihcw 
surfaces  with  the  anleriur  border,     ^prjn^ng  Ircjm  the  ati- 
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tcriur  sur^dccr  jua  Ixriow  the  shun  process  U  a  long,  tlelic:t(c, 
bonv  »{>iculi\  ihr  |)n»ressus  (iilianu*-  or  gracilis,  which  lies  in 
ihc  (-lUitcmii  Imurr,  and  in  acliill  lilr  is  frcHiiicnfly  imbedded 
in  <h«  ftbrcft  ul  Ihc  autcrior  Ligaiucnt.  The  cxtcrnnl  surface 
*>'  ^"^  i»cck  o1  the  malleus  is  roughened  (or  the  attachment  ol 
ihc  rxtcrnal  li-^'aiiient.     The  anlerior  stirl^ice  ol  the  neck  .ind 


Yii> 


ihc  »*ljf>I»inK  portion  of  the  hcf*d  are  deeply  (froovod  Jar  the 
inscriiiHi  ot  ihc  anterior  d^ifameTit.  The  head  is  irregularly 
^plicriij.il  in  *h;ij»e,  the  spherical  cotitour  being  encroached 
uptTii  poMeriiirly  by  the  saddle-sh;i|>cd  iiirfacr  for  articidntion 
wilh  the  incus,  while  anteriorly  ihcre  i%  ii  gnjove  ictr  the  al- 
Uchm<-tit  ol  the  anterior  ligament. 
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Th€  /tffBj,— The  central  ossicle  of  the  cliairt  consists  of  i 
body  and  tvro  processes.  Tlie  short  or  hoiiaonul  proccw— a 
coniinuation  o*  tl^c  body— i*  conical  in  ahapc  and  extends 
backward,  its  lip  re^iin;:  in  n  hllle  pit  or  foss:i  in  the  posterior 
lymjianic  ^vall,  just  below  ihc  entrance  to  the  mastoid  antrum. 
This  depression  is  called  the  sella  iocudis.  The  body  o(  ihe 
bunc  is  flallejied  liocn  ijefore  backwuri),  the  vertical  di;imelcr 
bt;ing  ^Unit  double  the  transverse.  The  anterior  surface, 
forming  the  base  ol  the  cone,  is  saddle-shaped  for  arliculalton 
with  tlic  naallens.  The  long  or  descending  ramus  of  the  incus 
is  a  long,  tattering  bony  shait.  extending  downward  from  the 
anteroinferior  anpic  of  the  body  ;  its  lower  evtremtty  is  bent 
inii'ard  so  that  ihe  tip  of  the  process  is  directed  toward  the 
internal  tytnpanie  wall.  This  free  extremity  is  called  the  leti- 
licular  proces^s,  and  ariiciilaics  wi(b  Uie  bead  of  (be  siiapes. 
The  IcniiLulai-  jiroccs*  in  firtal  life  is  represented  by  a  sepa- 
rate bone,  the  os  orbiculare. 

Th€  Sfa/vs, — The  inncrraoat  oasiclc  of  ihc  4crics  brings  the 
conducting  mechanism  into  immediate  relation  with  the  re- 
ceptive apparatus.  As  the  name  implies,  it  ts  stirrup- shaped, 
and  consists  of  a  small  rounded  head  the  external  iacc  of 
which  Is  holldwed  oul  fur  artictihilinn  with  the  lenttcidarpn)- 
cess  of  the  incus:  below  Ihe  hi-;id  is  a  constricted  portion 
called  the  neck,  from  which  the  cri;ra  div^er^e.  The  poslcrior 
crus  is  the  longer  and  more  curved.  The  cnim  terminate  in 
an  oral  or  kidney-shaped  plate  o!  bone,  the  foot-plate  ol  the 
stapes,  wtiich  closes  the  oval  window.  The  entire  stapes  lies 
Imost  wholly  within  the  pelvis  ovalts,  hence  when  the  mem- 
ma  tympani  iv  wanting  it  i#  well  protected  from  tTaumati-<m 
from  iniirumenis  introduced  through  the  caniil.  Thrr  stnpes 
lies  ot>Lu|uely  in  the  oval  nii:he,  bruift  nearer  to  llic  infci  loi 
and  posterior  walls  of  the  foss.i  than  to  ihc  anterior  and  supe- 
rior- Since  the  posterior  wall  of  ihc  niche  is  almost  vcnicah 
the  corrc.%|Kinding  stapedial  cni^  lies  close  to  it.  and  adhesions 
between  this  wall  and  the  po^^lcrior  limti  ot  the  ossicle  arc  of 
[reqiienc  occurrerca 

The  ossicular  chain  la  suspenclcd  In  the  tympanic  cavity 
by  a  veries  nf  ]i(>amcniK  which  bin<l  the  individuaJ  luembL-iH 
of  Ihc  chain  to  ench  other  nnd  to  the  walls  of  Ihe  tympanum. 

LJgamcuts  of  the  M&Ilcus  (Fig.  t^). — These  arc  lour  in 
nuirbcr :  ihc  anterior,  cKlcrnal,  posterior,  and  superior  or  sus- 
pensory ligament 
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Thi  CHftrwr  iij;amenr  is  tbo  stron^rcsi  of  these.  It  »li&€l 
from  ilie  spina  tympaiUca  major  and  from  the  walls  of  the 
Clascrian  fissurr,  *nmc  ol  th<-  hbc?rs  Iravcrsing  ihc  It'nglh  of 
die  fissure  and  laking  ihcir  origin  from  the  sj>i[ic  ol  the  sphc- 
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leiilan  nl  icn- 
Fm-  ij^'^Tbc  i/ni^num  Fnnn  above-     (AuchorV  fpertmcBl 

noJd.  From  this  extensive  origin  they  pags  oalward,  upward, 
and  backwnrd,  and  :Lrc  inserted  into  the  anterior  surface  ol 
the  n<?ck  of  the  malkiis  and  inm  die  dL-pr^ssion  ftjund  on  the 
anltrrior  suHnre  o(  ihc  hcjid,  Tlicy  mciosc  the  pruce^us 
folianus  oj  ihc  iiiatlcus. 

T/tr  ^xti-rmii  it^atn^nt  \%  somewhat  fan-ahapcd.  ll  springs 
irom  the  CNtcmnI  roughened  surface  of  the  neck  of  the  OBStcIc, 
from  which  point  the  fibers  diverge  to  be  inserted  into  the 
free  margin  of  the  inner  cxircniiTy  of  the  superior  wall  of  that 
porlion  of  thcr  btiny  meatu*  fornuvJ  l)y  the  i-xrrmal  plate  of  the 
squama-  The  posterior  libres,  ;iccordiiig  to  Hchnholl*.  form 
a  di\(Lnc:t  kind  (:;dleil  the  p[Jsferior  lii^aTuent  (if  tlie  iii^lteuw* 

This  portion  of  ihc  citcrnnl  ligament  together  with  the 
antciior  ligament,  Jorms  the  axis  bund  of  the  bammer,  since 
the  a\i?ior  rotation  of  :hco?>.?Jclc  i*approximalcly  aluicdrawn 
through  the  attachment  of  these  two  ligamentous  slrnclurcs. 

TAf  sMp^rhr  (ifiatfuHt  Is  a  delicately  rounded  band  of 
fibrous  tissue  mnnitig  fnim  the  teamen  lyniijani  downward 
to  the  hc.id  of  the  mnllcus. 

The  Ligaments  of  the  Incus, — The  incus  Is  bound  lo  the 
tympanic  wall  by  a  single  ribnnis  brind.  the  posterior  liga- 
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car  arc  ihc  pr>?ifcric)r  auricular,  the  Jiupcrficial  Vcmp^r^l,  the 
occipital,  the  inccrnni  mt-tstihary.  nnd  the  ascending  pharyn* 
gcal 

Thf  f^cslertW  aurutti/tr  '\%  cli^tributed  lo  the  posterior  por 
lion  i>\  the  auricle  and  the  corresponding  part  of  the  meatus. 
Through  lh<"  a^ylomasloid  branch  which  enters  the  stylo- 
itia^luid  fi>ranicii  it  siip|>He<(  the  itia-stcnd  c:ell^  :tntl  KrnfU  a 
spedat  branch  Uy  ihc  st.ipedtus  iniiscle  nnd  (o  the  stapes-  It 
anastcnio5e&  with  ihc  supcrlicLil  petrosal  of  the  middle  me- 
niugc^l  artery  within  the  tynipunic  cavity,  and  with  ihe  tym- 
panic branch  t»l  the  intcrn;d  maxillary,  forming  with  this  ht- 
tcr  a  complete  vascular  circle  about  the  inner  extremity  oE 
the  meattnt. 

T^  suf*frfi(in/  umpcraly  through  the  siiperior  and  infe- 
rior anterior  aiMiciilar  ^Jierit's.  supplies  ihi^  ar>ieriur  pnition 
of  tite  pinna  and  canal,  the  ve^cls  anasloiiici*ihig  with  the 
branches  of  the  posterior  nuricuhr  artery:  it  also  sends  a 
doiall  branch  to  the  lympanum  through  the  Glaserian  fissure. 

Ih^  ^npitai  artery  ^nds  branches  to  the  concha,  the  ves- 
sels  entering  upon  its  cranial  surface. 

Thi  interna/  max Ufary,  through  the  middle  meningeal  and 
tympanic  branches,  is  The  most  im[iorlafil  souriT  i>t  bltnid 
supply,  especi'illv  in  early  iile.  ndore  entering  thr  rninuEm 
it  sends  a  fc^w  twigs  to  the  Eustachian  tube.  Within  the 
skull  it  gives  off  the  superficial  petrosal,  wliich  enter*  the 
tympanum  through  the  pctro-squamous  suture,  and  i*  dis- 
tributed to  the  root  ot  the  middle  ear,  io  the  malleus  and 
incio,  and  to  a  portion  of  the  inleraal  tympanic  wait,  where 
{t  anastomoses  with  the  labyrinthine  vcsseU,  according  10 
PoUtzcr."  Within  the  Fallopi.in  canal  it  communiratrs  with 
(lie  ,*(lylum;«sroid  branch  of  iKt-  poslerior  auticular, 

Tkr  tymffttHic  brnndt  of  th(  inftnmt  tnuxiJiitry  enlers  llic 
middle  car  through  the  Glascrian  fissure,  supplying  the  ante- 
rior portion  of  the  cavity,  :md  anasiumoscs  with  the  stylo- 
mastoid  branch  of  the  posterior  auricular  upon  the  periph- 
ery of  the  tympanic  membrane.  In  early  life  this  artery  is 
much  larger  than  the  styloinaiif>id.  and  the  vascular  circle 
about  the  margin  of  the  mrmbmut;  from  which  ihe  numcrotis 
TCnels  pass  oulward  to  the  jKisterior  wall  of  the  mcjitus 
seems  to  spring  from  the  tympanic  branch  oi  the  internal 

*  Aidiiv  fILf  OliJCjULciUc,  vul.  xX.  p.  x>7- 
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loterpontiock  of  a  thin  rartibginnns  UmrfU  vhich  c 
aloD^  k%  tmiTT  burdcT  fram  chr  proccttus  brcvU  to  the  umbo, 
the  Abrxs  of  the  nicaibraDC  bcin^  cnattnuuus  wtlh  tli«  pirrv 
cboadriuED  of  this  carttb^nou*  pUlc*  Ai  ihc  tip  ol  ihr 
auatibriuQ]  botfa  the  circubr  2nd  ndiaiioi:  ^rc3  arc  aiuchcxl 
directly  to  tb«  o«fiiclc  whik  abore  this  potnt,  alonir  the  ex* 
C«nkal  border  the  altachrocm  U  effected  throuf-h  the  intcrpo. 
■ttioii  ol  the  cartibginou«  pbtc  above  described.  This  carti- 
lage tfi  hrmiy  ^ted  ai  tbc  tip  of  the  tnanubnum.  while  the 
utiaclinicnt  at  the  short  proccu  is  let*  5rm  and  jtcrmits  of  a 
(fnain  anHWTtl  t;kf  »cparatioii  frooi  tbc  thitti  pnK-rss.  T 
superior  border  of  the  lamina  propria  joins  tbc  aolciiur  and 
posterior  extremities  ol  the  annulu^  tympanicu5,  constituting 
a  tcnic,  fibroin  band,  divided  by  the  short  procc»  of  the  mal- 
leus iDto  two  parts.  The  «harplj  delin^d  fvperior  margin  of 
tbc  roerobniDa  propria  eictending  froai  the  proG«$«ut  brevb  lo 
the  pooerior  cxtrenilty  of  the  annuiu*  ts  called  the  posterior 
fold  The  eorrespcmding  anterior  fold  is  less  prominent  aiKl 
fthartrr  than  ihe  [Njstction  Frocn  ihe  description  tl  will  be 
observed  thiit  the  hbrou»  Ncptnni  stretched  acro&.*i  the  can^tl 
u  waniinyi:  where  the  curtxd  otitlinc  of  the  annulus  iscotn- 
pJctcd  by  ihc  auditorr  plate  oi  the  temporal  bone.  This 
space  13  the  Kivinian  scf^ment  or  notch,  and  its  closure  will 
be  exf^ncd  later,  since  it  is  effected  by  the  cutaneous  lining 
of  the  external  auditory  m^^atu*. 

The  Epithelial  Investment  of  the  Coaductlng  Apparatus^ 
^The auricle  is  covered  with  iniegunwrtit  which  is  continuous; 
with  that  of  the  f;ice.'  It  is  s<imcwhaE  loosely  allaclted  uf>on 
the  posterior  surJace.  but  upon  the  anterior  a-H(>ect  is  :ipplicd 
closely  to  the  cartilage,  the  deep  layer  being  intimately  ahao- 
ciatcd  with  the  pcrichondriuni-  The  Icgiimcntary  covering 
of  the  auridc  i&  continued  into  ihc  external  aiKhtory  meatus, 
its  thickne«^  decreasiiif>  a$  we  pa^  inward,  until  in  the  bony 
iCanal  its  deep  layer  form«  the  peri(wteum.  The  cutaneous 
lining  of  the  meatus  along  the  supero-postmor  wall  is  thtck- 
er  and  ntor<?  IniMely  :itt;ii:hefl  th:in  eKewhere,  nnd  is  richly 
supplied  with  blood  vessels.  The  covering  of  the  superii^ 
wall  ol  ibe  canal  pa-sscs  Irom  the  inlcrnal  margin  ol  the  audi. 
lory  plate  to  the  neck  ol  the  matlcus.  just  above  the  &hort 
process,  filling  up  the  Kivinian  notch  and  completely  sepa- 
rating ihe  extei^al  meatus  from  the  tympanum.  In  com- 
parison  with  the  remaining  p<iriton  oi  the  mcmbrana  tym- 
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pani.it  han^*  fiomewliat  loosely  from  the  canal  wall,  and  is 
calltrd  the  mt'tnbrana  flaccid  a,  or  Shrapiieiri  membrane,  lis 
fibrous  layer  is  paniciilarly  well  deveUijifd  alon^  ihcanlcrl^r 
iiiul  posEctHir  bonicrs.  causing  li  lo  a.ssmTtc  a  *^c»mcwh3t  tri- 
angular shape,  These  disiincl  fibrous  Uiiid^  consrhuic  llie 
fibres  oJ  Prussak.  They  extend  from  the  anterior  and  (los- 
ieri-:>r  eMreiiiitit^s  oi  iht?  Kivinian  segment  lo  (he  base  oi  (he 
processus  brcvis,  and,  passim;  alonsT  the  manubrium,  nrc  lost 
in  the  external  hiyer  of  ihi"-  memhrana  propri,'L  The  space 
bclnecrn  ihc  anterior  Hi^amcnt  and  the  membrane  Haceida  is 
called  Pnis«ik"s  space.  The  epithelial  covering  of  ihe  mratii« 
tJcinlmue-s  4iver  Slirapnell'sL  nimjhninf-,  and  covers  completely 
the  external  surlace  oE  the  drum  merobraitc,  fifrnung  iisi-i- 
tcmal  or  epithelial  layer.  The  auricle,  the  meatus,  and  Ik- 
$upcrhcinl  layer  of  the  mtmbrann  thus  constitute  an  clou- 
gated  blind  pouch,  not  unlike  the  finger  of  a  glove,  ihe  dnnn 
membrane  anavvering  to  the  closed  tip  of  the  ^tovt  hn^en 

The  integument  oi  the  nuricle  is  supplied  with  Sive«it 
glands  and  sebuceuus  follicles.  In  the  region  of  the  tragus 
and  antiirugus,  and  for  some  disiano:  within  llie  cnrtilngtnons 
cnivai,  hair  follicles  arc  fretjucntly  fuuiid.  The  sebaceous 
slaiids  ii)  the  meatus  are  somewhat  altci'cd  in  structure,  con* 
5(ituting  the  ceruminouK  glands.  I  he^e  are  imt  dinlnbiUed 
beyond  the  junction  ol  the  cartilaginous  meatus  with  the 
osseous  portion,  except  for  n  small  area  ;ilon^  the  upper  rtnd 
posterior  wall,  where  they  encroach  sliijhtly  upon  the  bony 
canAl.  The  glands  arc  l:irger  upon  Ihe  upjier  walluf  ihtr  c;mal, 
and  are  most  numerous  at  the  junction  of  the  bony  with  the 
fihro-<:artil;igmou!i  piirtion. 

Thc  tympanum  and  Eustachian  lube  arc  lined  with  mu- 
cous membrane  continuous  with  that  ol  the  nasophnrynx. 
This  membmne  extends  outward  through  the  tube,  covering 
its  walls  and  forming  the  liniug  of  the  tympanum.  It  passes 
over  the  internal  surface  of  the  membr:ina  tympan:.  am*ritut- 
ing  it*  internal  layer;  in  various  localiiii-s  it  is  folded  upon 
U%tr\i  as  it  passes  over  The  vannu«  inlralynipafdc  sirucLuri-'S, 
ivuig  risetothesocalled  reduplications  of  mucous  membrane 
'iihin  the  tympanum.  The  most  constant  ol  these  rcdupJica- 
tionscmstitutc  the  nnlerior  and  posterior  pockets  ol  the  meni> 
bmna  (I"i^'.  i8).  while  other  lolJs  whosu  location  and  disposi- 
tion are  not  as  constant  are  also  met  with.  The  lining  in  tht? 
C'anilag£nou«  portion  of  the  Eustachian  tube  is  thick  and  I'X]se- 
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ly  uttaclic^f I ,  bciii;  tliiowa  mTii  liiiigitudin;^!  UAi]s  in  llu'  Iciwrr 
p;trt.  In  the  o»C(>U5  tube  and  tynip.-intim  it  is  closely  ;i]>]]Ucd 
to  the  uTidcrlying:  structures  constituting  the  pcriosCcum,  The 
cpithdiiim  H  ol  the  cylindrical  ciliated  variety  in  the  tube  and 
in  the  lower  portion  oi  the  tympanic  cavity,  nccording  to  Vi 
litzer.*  it  changes  to  flat,  ciliated  epithdium  above. 

The  onucous  membrane  i$  supplied  with  mucous  g\ 
which  are  extensively  developed  in  the  c.'irtJl:iginoiu  tube  neai 
tlie  pharyn^^eal  arifice.  and  diminish  in  number  in  the  bony 
tube  and  tympanic  cavily.  In  the  middle  ear  ihcy  are  inriMly 
conlincd  to  the  tubal  oiiticc,  although  they  arc  occasionally' 
found  over  the  promontory.  The  membranous  portion  of  the 
Eustachian  tube  is  qniie  richly  Mippii<;d  with  lymphatic  ti5Sue  ' 
which  occurs  both  in  tticdi(Eu5c  lorm  a nd»  aggregated  into^ 
cnasset,  in  the  form  of  true  lymphatic  nodules.  To  these 
Gerlacht  gives  the  n:mie  of  tubal  tonsil.  The  presence  of 
thw  tymphiific  ti'^suc  has  also  been  demonstrated  by  Sappey,} 
Ostmaoa,*  and  Teui1ciil>en.| 

Tkr  Pockets  (i/  the  Mimifrnnri  Tympnni  and  ethfr  Rtdufiiki 
iions  iff  thf  MuiCfus  ^hmbntnt  U'  'KS^  "S  and  ig^— "Ihc  pockci 
ol  the  mcmbmna  tympani  are  the  moat  constant  of  the  ro* 
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dnpltcatjiins  whirli  thr  lining  nf  the  f^iivily  forms.  Tl"-"  miii 
Cous  membrane  IJinng  ihe  lyiiip:iiuMn  is  aLIached  fiiiiily  tu  llie 
drum  membrane,  to  the  bony  internal  wa!h  and  to  the  walls 
ol  the  irnrgidar  spaces  which  lie  between  the  mcmbrnna  tym- 
pani  and  the  structures  contained  witliin  the  middle  car  and 
in  immediate  relation  with  the  membrane.  After  being  re- 
llected  over  the  contiguous  bonj'  and    ligamentous  parts  tl 
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downward  into  the  tynpariic  caviry  in  Jolds  sonictvh&t 
a  curtain.  The  iicc  borders  ot  these  lolds  arc  sharply 
marked  ^md  constitute  the  ioid%  of  the  pucWctfr.  The  unterior 
fold  lies  ill  front  of  ihr  m.ilkiis,  anrl  ihc  posterior  behind  it. 
The  anterior  pocket  is  the  space  included  between  the  ncclc 
of  llie  tnalletiK  tirliind,  the  iiiiuiihis  L  viiij^inlc  tts  in  frritil,  ihc^ 
meTiibran^  lympani  on  the  outer  &idc»  «inct  rhc  spina  Xytn- 
pauica  nujor  and  the  anterior  lif^aiDcnl  qu  the  Inner  tide.  At 
its  »pcx  it  somclitn<;^  communicates  with  the  chamber  oi 
Pru5$ak.  The  posterior  pocket  is  larjjcr,  nnd  is  traversed  by 
the  chorda  tympaiu  nerve  and  the  posterior  ligament  of  the 
malkiiK.  Its  Jrce  border — the  posterior  fold— may  extend 
downward  as  far  as  the  middle  of  the  mannbriiirTi-  This  is  a 
pciini  ijf  pracfi<:ji1  impiirlance  in  middle-ear  operations,  since 
after  the  diviMoii  iif  the  meinbraiia  t.yini^anl,  this  fold,  if  cx- 
tcnjjvc.  mny  completely  hide  the  incus,  to  the  lon^  process  of 
which  it  is  frequently  hrmly  attached,  i  have  met  with  this 
condition  iteveral  limes,  and  unless  one  remembers  the  possi- 
bility of  such  an  anomnly,  iu  prc-scnce  may  prove  :i  source  of 
annoyance.  In  one  case  of  cxplomiory  tympanotomy  per- 
fiirmed  under  local  anaesthesia,  the  ptjsimur  fi>ld  was  long. 
thick,  and  iidherent  to  the  <!e%ccnding  arm  of  the  incus  and 
to  ihc  mcnjbijiia  lyuipani-  An  incision  throui;h  tlic  nicm- 
brana,  inste;i<l  of  cxpoMn^  the  incudo-^^  tape  dial  articulaiion, 
brought  iito  view  a  thick  vnscular  lamella  ot  mucous  mem- 
brane which  demanded  repeated  incision  bclore  the  longarni 
of  the  incu^  could  l>e  recogni:;ed  or  the  inner  wall  of  the  tym 
pantim  seen,  [n  another  initancr  the  fold  was  thin,  bu;  in^ 
veiled  (be  tncudo-siapcdial  ainculation  and  long  pjm  uf  tbe 
inciiK  \(3  nirnpliru-ly  that  rxphiralury  timiiani>tuiny  levcalrd. 
immedi^leljr  ^Jtcr  displacement  of  the  flap,  nothing  but  a 
smooth,  glisienirkjc  surface,  which  appeared  to  be  the  inner 
wall  ol  the  middle  ear.  No  landmark,'^  could  be  made  oiit:  a 
fact  which  showed  that  the  inner  tympanic  wall  had  rot  been 
exposed,  and  it  was  not  until  the  mucosa  was  divided  by  a 
vertical  incision  that  the  promoniory  ard  the  niche  of  the 
rtiund  wtndf^w  could  be  ^erll.  In  acute  innainmiilory  condU 
ttons  I  have  seen  cxndatirm  enc^ipsulatrd  in  the  lympanum 
on  account  ol  an  anomaly  in  the  posterior  pocket.  The  boun- 
daries of  the  posterior  pocket  will  Le  made  clear  by  bcariiij^^ 
In  mfnd  tho»e  cf  the  anterior  (pace.  ii:t  exact  analojfue. 

Ttve  other  mucous  folds  within  the  tympanum  will  not  be 
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d<f:u:fibr<l  iii  dtiail  nii  account  oi  ilidr  cmllcsa  vniiciy,  but  a 
gcner^  account  of  tiicir  tJ»u*tl  piniluiii  ami  dircc:iioTt  i<v  neces- 
sary, since  tbcir  presence  is  often  of  great  importance  both  aa 
aSectirt:  the  outcome  of  inRammalory  processes  within  the 
tympanum,  and  iftcreasinff  the  clilfjcuUy  cf  certain  (^jK^rative 
procedures.  These  folds  differ  from  the  true  lii^amencfi  nnly 
in  their  dcnsjiv.  Tinry  have  been  extensively  studied  by 
BUke/  Bryanl.t  iCiKkerlcaiull.t  ami  other*. 

In  general  they  nuiy  be  classified,  accuniing  In  their  direc- 
lion,  as  vertical  or  horizontaUand  according  to  their  siiuatioiii 
as  thoi^  radiating:  from  the  avcs  of  the  lonf^  bones*  those  dis- 
posed about  the  stapes  and  the  adjoining;  tympanic  walls,  and 
those  stretching  frcm  the  oseicolar  lit^ments  and  the  tendons 
of  the  iDtratympauic  inu^deft  to  Uie  ossicles  and  lo  the  tym- 
panic walU-  The  horizontal  fr>1d«  ma)' completely  thutolT  the 
vault  of  the  tympanum  from  the  atrium,  jind  the  verlicat  folds 
maybe  s^t  cxlfiisivc  a-s  U>  inclose  llic  culiie  uv^iculai  chaiii 
except  the  mnnubnum  of  the  mallejs. 

Tlic  horizonial  folds  cxcrl  an  important  influence  on  acute 
and  chronic  irifl»iinmatory  procewes  within  the  middle  ear. 
their  prei^ence  favcjring  the  invai^ion  of  the  tnaHtoid  process 
and  cranial  contents.  The  vertical  folds  not  only  act  as  ot>- 
ttructurs  to  the  conduction  of  sound  by  thdr  wt-i^hl  and  by 
the  increiLSed  Irnsion  which  rhey  cau^e,  hut  :vre  o£  ^reat  aii- 
m^yanci^  lo  the  surgeon  in  Lhe  performance  of  deticate  opera- 
tions upon  the  tympanum,  a^^  they  may  completely  hide 
important  structures*  Their  presence,  therefore,  should  l>e 
borne  in  mind  in  the  consideration  of  nil  pal  logical  pro- 
cesses within  the  middle  car.  aa  in  this  way  many  appear* 
ances  which  are  ottierwise  inexplicable  may  be  correctly 
tnterprefcd,  or  an  operator  mny  be  ablr  m  ^il  t  iijn[iliKU  an  eml 
which  a  luisly  view  of  iJit.'  c;ivity  had  led  liim  to  believe 
would  be  impossible.  It  need  only  be  remembered  that  no 
hard-and-fast  rule  can  be  given  tor  their  location,  and  tU-ii 
almost  any  of  the  folds  may  occur  together. 

The  Muscles.— The  muscles  of  the  conductiag  mechanism 
include  those  passing  |rom  the  auricle  to  the  skull,  the  in- 


•  AkH.  of  OttJ..  vol  ill,  y.  tot). 

i  l&idr,  \K  31?.     Buoien'ji  Syiteni  of  Dt3CA»A  pf  Ib«  Ear.  N«c.  »d  Thro»l. 

PhiUdalphii,  iti<jj,  V4)1.  i,  \\  5f 

t  Sctiwutffc*«  Hnndbacb  dcr  OEirenbcilk^.  HoIUh  tt^>3»  vol,  i,  p.  flt. 


THE  MUSCLES. 


27 


trimic  mii»clcs  r»f  fhc  auricle  -ind  canal,  the  intiAtympanic 
muscles,  ard  those  in  llic  walls  of  the  Eustachian  lube. 

The  auricle  is  bound  to  the  ^kull  piisteriijrly  by  the  mns- 
luid  (aseia,  ilic  fibrct  i)i  which  inlerlncc  with  Ihc  pcricboii- 
dritim  and  fibrons  fi'^sue  ot  the  canal,  and  anicrioily  l>r  the 
temporal  fascia,  which  is  fiimly  attached  to  the  helix. 

7'^  fxfriasU  wuKrUx  arr  ihre-e  in  nuniben  and  are  unim' 
porlunt  in  m^ii,  thoiij^h  in  some  of  the-  Ujvvcr  animals  ihev 
reach  a  high  degree  of  dcveiopmcnt.  They  arc  the  rclrahcns 
aurem,  attollcns  aurem.  and  altmhens  nuicm, 

/A*"  rt/fttAfifS  nriscs  from  the  nia=itoid  region  by  short 
aponeurotic  ttbrcs,  and  i&  iiiM^rted  inKj  the  cartilage  ot  the 
auricle  upnn  Its  posterior  and  in  It  nor  aspect  •  [Is  point  of 
origin  is  tixed  only  uhcn  the  occipital  portion  of  the  occipiio- 
froTii^lis  h  njiid. 

7At  attrahcns  an5C5  from  the  epicranLal  apnnc^tirosis  at  its 
lower  border,  and  is  inserted  into  the  spine  o£  the  hdix  ujjoii 
it9  cranial  surEace, 

'fht  aticJUns  arises  trom  the  occipitoironMlis  aponeuro- 
sis. The  fibres  convcrjjc  to  the  point  of  insertion  upon  the 
upper  pan  of  the  cranial  aurface  of  the  auricle. 

Thf  inlrsHiit  ;«wjr/rf  consist  of  poorly  developed  bvmdles 
of  muscular  fibres  distributed  between  the  various  cart]1aq;i. 
nous  priu^'M^s  (tf  the  aurnrle.  Thenii^lii^ally.  iheir  actiun 
would  serve  I0  niter  the  sh:ipc  of  the  pinna,  but  from  their 
imperfect  development  they  arc  uniinporLnni,  They  arc 
situated  chicl^y  upon  the  external  ,surfacc  ol  the  ur^n.  In 
the  external  meatus  a  lew  fibres  of  muscular  tissue  arc  found 
niixe<l  with  the  fibrous  bands  which  fill  the  incisures  of  San- 
lorini. 

A  muscular  slip  is  occa'iionEilly  founti  extending  from  the 
styloid  pmct'ss  njiward  to  the  carrila^inous  mcaiiis, 

Thf  inirtitjmfanic  musc/fS  arc  the  Ie[]M>r  tycnpiml  and  the 
stapedius, 

n^  hnsffT  arises  from  the  upper  wall  of  the  cartilaginous 
Eustachian  tube  and  Ircmi  thi;  walls  of  the  bony  oinal  ^vhich 
ineloso  it-  It  enters  the  middle  ejir  through  an  okkcouj;  con- 
duEt  at  a  point  just  above  the  Ivmpanic  orifice  of  the  Ku- 
fitachinn  tube,  from  which  it  It  Nep;iratfi!  by  :i  thin  plaic  of 
bone-^tbe  processus  cochleiiriformis.  The  tympanic  cxtrcm- 
ily  of  thiH  process  is  pyramidal  in  shape,  and  is  often  called 
Ihc  anterior  pyrardd.     The  Icndun  wind*  about  this  projcc- 
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tioii  ulmip«1  at  ;i  il^ht  anglff,  crussc^  ibr?  rjiviTy  ni  ihr  middle 
car.  and  is  inserted  aUon^  ihc  inner  border  of  t*ic  shafi  of  the 
malleus  ju!i£  bclijw  the  neck,  »omc  of  tlic  fibres  |ja>»iiig  for  u 
considerable  diMitncc  down  the  m^mubriuni,  and  spnrading 
somewhat  upon  ii^  anterior  ^urjncc. 

T^  sfa^dius  arisefi  from  the  inti-rior  o(  the  pyramid 
found  iipfin  the  pi>vtErroin1c^rn:tl  tvmp:tmc  will  in  front  <d 
and  bclo^v  the  acjucducto^  I'allopii  The  tibre^  converge 
fnios  lemlon  which  pkrceft  the  apex  oE  ilie  pyramid  and  in 
inserlrd  into  the  neck  of  the  Mapts  sit  the  point  of  union  with 
the  pfisterior  crus, 

Thf  muscifs  of  the  Rmfa^hmti  tfthf  are  the  tcn;^r  palati.  or 
sphcno-sal^inLTo-staphylinits.  and  the  levator  p&Iati,  or  pctto- 
sajpingo  staptiy  linti^. 

Tkt  Uit§(ir  fiiiiali  t?xert*  the  mosl  influence  upon  the  lumen 
of  the  FosTachian  e^in.iL  It  arises  from  the  scaphoid  foitsa 
and  spine  of  ttie  sphenoid  bone  In  front  of  ibc  incnibranouR 
portion  of  the  tithtf,  soiuEf  of  itK  fibril  springing  fnini  the  tn. 
(trior  border  of  the  cartilaginous  hook.  The  muscle  then 
passes  downward  in  IroiiL  ot  the  membranous  portLon  of  the 
eannl,  converging  into  a  tendon  which  winds  around  the 
hamulnr  process*  of  the  sphenoid  and  expands  into  a  broad 
flponciirosis  which  is  inserted  into  the  anterior  surface  of  the 
soft  palate  and  Into  the  posterior  bony  margin  of  the  hard 
p^lair.  thr  fibre?  uniting  with  those  of  the  opposite  rfdc  tn 
tilt  median  raph^. 

Tfu  itvntcr  palaii  springs  frtjm  the  qu<ulri1alcral  surface 
on  the  inferior  aspect  of  the  petrous  bone,  near  its  apex,  and 
passes  downward.  )t>rward.  and  inward  to  its  insertion  on  the 
posteriiM-  pud  superi*)r  burlace  ol  the  soft  palate.  The  body 
of  the  muscle  lies  aloni^  the  inferior  margin  of  the  cariilaiji- 
nous  piaic  which  forma  the  posterior  waU'oE  ihc  lube,  to 
which  U  is  luoacly  attached.  It  fs  al«c^  tn  contact  with  the 
fibrous  Inferior  wait. 

A  Thir<l  muv^icp  •ioinetinirx  included  in  thijt  group,  is  the 
salpingo-pharyngcus.  a  muscular  slip,  which  runs  fn>m  the 
body  of  the  palato-phnryn^cus  upward  and  fcnvnrd  to  be 
inserted  into  the  inferior  wall  of  the  tube- 

The  Arteries  (^PJate  1)  of  the  conducting  apparatus  are  de- 
rived chiellv  from  ihc  rxternal  carotid  anery,  although  a  few 
branches  spring  from  the  internal  caroiid,  The  brunches  ol 
the  external  curolid  sujtplyjng  the  auiide,  canal,  and  middle 
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car  arc  tlic  posterior  auricular,  tlic  hujtcrtiirial  tcntporal,  the 
accipital,  the  itilrrnAl  miixJlinry,  .1111I  the  iiNcendirg  pharyn. 

ITic  pasttri^r  aurutti^r  is  diatributi^ci  la  the  posterior  por- 
tion of  the  auricle  ami  the  correspcxniing  part  of  the  meatus. 
HirougH  the  siylom3&toid  branch  which  enters  the  tXyUy- 
niEistoid  fcntint^n  it  supplies  the  mastoid  cel]<(.  nnd  sends  a 
ftjiedal  branch  ic>  ihc-  siapetHus  mii«cle  zwd  to  the:  st;ipc*s,  li 
aaai^tomrjsrs  \\\\h  Ihc  supcrricial  prliosJil  of  Uic  middle  mc- 
nin^al  artery  within  the  tympanic  cavity,  and  witli  the  tym- 
panic branch  <>l  the  internal  maxillary,  firming  with  this  let- 
ter A  complete  V£L!9cular  circle  about  the  Inner  extremity  of 
the  meatus* 

'Jkf  s^/frfi^ia/  itmfcral,  through  the  superior  and  infe- 
rior anterior  auricular  artcrit-s.  supplies  the  anicrior  portion 
of  the  pinna  uod  canal,  the  vessels  anasiumo<^ing  with  the 
l>rau«:h(-'\  of  Ihr  [Hislerinr  auricular  arTrry;  it  also  sfOflK  a 
small  branch  to  the  tynipanum  through  the  Glascrian  fjsAurc, 

Tkt  occifitai  artery  »cndft  branches  to  the  concha,  the  res- 
seh  entering  upon  its  cranial  Hurface. 

77tt  inUrHol  maxUhry.  throuph  the  middle  mcninijeal  and 
tympanic  branches,  is  the  most  Important  source  of  blood 
supply,  especially  in  early  life.  Before  entering  ilic  cranium 
il  sends  a  few  twi^s  to  the  Eusiachiim  luhi-.  Within  the 
«kuU  il  givc<<  ofl  Ihe  superficial  petrosal,  which  enters  the 
tymp<)nuri  Thrr^ugh  the  pe(rii<Miuanious  suture,  and  is  di?^ 
tribtited  to  the  rool  ol  the  middle  car  to  the  malleus  and 
inciin,  and  to  a  pcrtion  of  the  internal  lympaaic  wall,  where 
it  aiia5tomoH*5  tvith  the  Ubyrinthiuo  vessels*  accordiitg;  to 
Polilzcr*  Within  ihc  Fallopian  canal  it  communicates  with 
the  stylomastoid  branch  of  the  posterior  auricular. 

Tttf  tymfank  ftrnHch  ef  tht  iftUrnat  maxi/fary  enters  the 
middle  cjU"  thiough  the  Glasrrian  fissure,  svippljiiig  the  ante- 
rior portion  of  the  cavity,  and  anastomoses  with  the  stylo- 
mastoid branch  o!  the  posterior  auricular  upon  the  pcriph* 
try  ol  the  tympanic  membr^ine.  In  curly  Lite  this  artery  is 
mudi  lAi^cr  than  the  iityloniastoid,  and  the  vascular  circle 
about  the  margin  oi  the  membrane  from  wliich  the  numerous 
vessels  pass  outward  to  the  posterior  wall  of  the  meatus 
rois  to  spring  from  the  tympanic  branch  of  the  internal 
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tn^ixill^ry  ;  lit? ncc  thin  uHrry  \%  w>mel iincrK  callcil  \hc  nurii^s- 

On  the  inlcnidl  wall  of  the  middle  car  ihc  tympanic  aitcrir 
anastomoses  wilh  the-  tympanic  branctics  of  Ihr  internal Cflrotid 
and  with  the  Vidiaii  branch  ol  Xhc  intcri>ul  maxillary.  In  ad- 
dition to  ibe  two  branches  of  the  internal  maxiUary  named 
above,  the  Virlbn,  the  d^scendlnu^  palatine,  and  the  pterygo- 
palatine arteries,  all  springing  Irom  this  trunk,  send  small 
veH8el«  \a  rhc  Eustachian  tube  and  to  the  tubid  niu^dcs;  the 
descending  palatine  :ln.l^1^m(l^€*(  freely  with  the  ascending 
palatine  bninch  ot  Uic  (.icial  and  vrith  the  aBe(;iiding  pharyn- 
geal branch  oi  ihe  external  carotid  artery. 

InitspasMige  through  the  canjiid  canal  Ihe  internal  carotid 
senda  branches  to  the  tympanum,  which  anastomose  with  the 
tympanic  and  Vidian  branches  of  the  internal  mamillary. 

The  Vetmt  (PLite  11),— Tht?  vein*  are  rather  frngular  in 
their  distribntiun.  but  in  general  follow  the  course  of  Ihr  ;irtfr- 
iCA,  Mo^tof  the  vc!iAcU  from  ihc  deepen  rcgkmft  form  a  plexus 
upon  the  superior  and  snpcro-paMcn'or  walls  cjf  the  external 
auditory  meatus;  a*  they  approach  the  orihtc  ol  the  meatus 
the  various  venous  channcb  anastomose  Ircdy  with  one  an- 
other. Those  fin  the  posterior  axpect  ol  the  c:irnl  and  auricle 
pass  into  the  exierral  jugular  and  mastoid  vcins^  while  the  an- 
terior branches  go  to  join  the  temporal  and  facial  veJnft.  Some 
of  the  ilrrpri  vevsHs  pav^  inti*  the  ptt-rygfiid  plf-xnv  The 
veins  oi  the  Eustachian  tube  follow  the  course  ol  the  artrnci 
distributed  to  this  rcjficn.  and  empty  into  the  internal  jngiilar 
dfrectly,  cr  occasionally  commnnicatc  with  the  fncbl.  the 
lingual,  or  the  superior  thyroid  veins.  Between  the  internal 
pteryf^id  muacle  and  the  adjacent  wall  ot  the  tube  a  trunk  of 
considerable  «i/e  establiihes  communication  with  the  cavern- 
ous sinus;  nearthe  pharyngeal  ortiice  of  the  Eustachian  ca- 
nal ihere  i*, according  la  Zuckerkandl/a  venous  plexuii  com- 
municaiing  wllh  the  turbinntrd  IhmJics  in  the  nasil  caviiies- 
Thc  Ircc  anastomosis  of  the  veins  which  return  the  blood 
Irom  the  deeper  portions  oi  the  conductintf  mechanism  1}  of 
particular  importance  Irom  a  therapeutic  point  ui  view,  since 
this  intercommunication  between  the  various  channels  is 
comparatively  superficial,  and  enables  us  to  relieve  deep- 
seated  cnngeftfion  by  phlebotomy.     The  combined  area  of 
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the  veins  is  mucb  greater  Ihan  that  ol  ihc  arteries — a  fact 
which  in  itself  tends  to  cause  the  spontaiicous  resolution  ot 
any  inllMniiiaiory  process  which  may  :in:i;c.  Withir  the  tym- 
panum the  circjlainry  arrangemrnt  h  somcwhiit  imit^iio,  the 
captllaHes  bcirg  vtrry  short,  or  entirely  vvantins-  and  the 
Hrtfnal  IiIdihI  jui-vse^  (]irt:t;lly  ieiIu  ihr  vein-^  willni^i  iht--  iijli^r- 
po3itiun  of  the  capilUry  system,  as  demonstrated  by  Pruss^k* 

The  Lymphatics,— The  lymphatic  channels  are  freely  dis- 
tribtJtcd  and  auastoinosc  both  with  ihesiiperhciu]  lymph  j^lands 
and  wiih  those  forming  the  submucous  lymphnijc  system  ol 
the  pharynx.  The  superfidal  lymphatics  over  the  tnastoid, 
the  lyoiph  nodules  in  front  of  the  auricle,  and  those  situated 
in  the  tf rvir^l  region  hnwi-rn  the*  |daT\:(mu  ;inrl  ilicf  %tc^rin>- 
mastoid  muscles  are  all  iitlimatoly  associated  with  ihe  lym- 
phatic chaiincl.N  of  the  mealuK  and  tympanum,  while  tree 
lymphatic  anastomosis  exists  in  the  opposite  direction  Chnnigh 
the  medium  of  ttic  i^flauds  siuialed  in  the  lateral  pharyngeal 
walls.  The  lymph  channel*  of  the  membrana  tympani  itself 
are  arranged  in  Three  syslems,  one  Inr  e-:ich  layer.  The>;e 
communicate  freely  with  each  other  and  nith  the  lymphatic 
network  r»f  the  external  meatus. 

The  Nerves  (Figs.  20  and  21), — The  muscles  of  the  con* 
ducting  appaiatus  deiEvc  ihcij  innervaiiun  frojii  the  Iri^tm- 
inus,  the  facial,  and  the  cervical  plcxus>  The  ^f-rticai /'/e-j^us, 
through  the  occipitalis  minor,  supplies  the  attollens  aurem: 
ihe  rhjit-miitus^  through  the  otic  ganglion,  supplier  the  tensor 
tympani  and  the  tensor  ]>alati  muscles;  the  fa^iai  supplies 
the  other  muscles,  either  directly  or  through  lis  Kanj;:lion!c 
cuniQ^unlcaiioiLS, 

The  wrnnory  nerve*  are  derived  from  the  cerfical  plexus, 
trigeminus,  pneumoi^astric,  and  the  gloaso-pliaryitj^eat  Uunkv 
The  aartcHia-UmpornL  a  branch  of  the  trig;rmtnus,  ^n]^]lHe» 
ihc  auricle,  the  upper  part  of  the  meatus,  and  the  membrana 
tympani.  The  auricuJarts  maj^us^  from  the  cervical  plexus, 
is  dbiributed  princtpnlly  to  the  posterior  pan  of  the  auricle 
and  meatus,  anastomosing  nith  the  aurinilar  branch  of  the 
pneumog:istric  upon  the  posterior  wall  of  the  canal. 

Tfit  aurtcuiar  branch  a/  the  x'ng%n  snppHc^i   the  carllhigi-^ 
nous  canal  and  a  portion  nf  the  posterii^r  surface  of  the  auricle. 
Tkf  tymp&Hk  h'amJi  &f  tftt  gfGis^phtirynsttii  enters  the  mid- 
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tllfl  car  thniLifcb  a  fonm^rn  in  the  floor  oi  the  cavity,  and 
U^li^Oit'Kt^^'  I"  '^  lioinf^  membrane  and  to  the  Eustachian 
hil»p,  t'|nin  Ihe  Internal  tympanic  wall  (t  divides.  One 
hriihrb  aim^lomfMcit  with  tltc  fibres  of  the  carotid  pJeius  from 
Uw  lyntjrttibctic  «y*icm,  forming  the  ijm^nk  />Icxhs  :  an- 
oltior  nrrve  twl*;,  the  MtnaU  d^^p  prtrcuU.  passes  through  a 
Ixpfiy  l<wTinicii  in  the  tcgrDcn  tytnpam  to  ihc  jmrf//  sup^JUtai 
/#/f«rt/iiflrve,  which  ii  the  facial  trjbulary  to  the  otic  ganglion: 
A  lUlril  ffnpritct  horn  [he  cavity  to  join  the  ^foS  suf^fi^Mi 
^tr*vt'tl  which  ia  the  facial  root  of  the  Vidian  nerve,  the  pos- 
liifhir   branch  oJ    Mcclcefl's  gangliun.     This  branch  is  called 

Mi*<illy,  we  may  describe  thii  complex  nprvons  aiiasloiiio- 
Mk  in  lifll'jw«3  The  gtosao- pharyngeal,  through  its  tympanic 
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''"'H^h.  «inai<,n,04c.;,i(li  bninchc*  (rom  the  carotid  plexus, 

UmL     \    '"**^^"*' *^»*1  <^'  tli<^  t^xMiz  car.  forming  the  tym- 

V  flnvui:  Iram  this  plexii&  two  branches  are  given  off, 

"'KitiTiiiiiiiMiirti-  tviib  Iho  otic  canclion,  the  oibcr  xviih 

^„      ir     "'^"  ^*"'  '"  rnrtnlion  thcchordniynipani,  which,  emerg- 

th«  Iv     "  *'|»iirdijrliit  I-uUiipii  above  tiic  pyniniid,  cro&scst 

^*'Ur  I    ''*'*'*'"  ^*^'ly  Irum  behind  forward,  passing  between  the 

h  uJi!'"****  "' '*^''  '"*^"*  ^'"*^  ^'^*^  nianubrium  of  the  malleus, 

***  I  lie  inl<Jdlfi  Mr  through  a  sepnrate  cfinal  which  lies 
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close  to  the  GlaAcmn  Rniturc,  ami  joinA  the  lingual  branch  of 
the  trigcminud. 

It  can  not  but  be  noticed  how  ncbly  the  conducting  up^ 
paratus  of  the  ear  U  supplied  with  nerves,  capccialiy  in  the 
deeper  and  more  dc^licutt^  puTin,  More  will  be  Raid  upon  this 
subject  in  consf tiering  tlic  physiology  tjf  thecuiuhicUng  mt^h- 
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FlO,  Ji.^Tlie  nerve  lUitiiljulion  wiLhhi  il)«  t^nipanur^ 

ani\iii,  hut  Ihr  fm*  ;«n:i-'i(i>irK)sU  htrtween  the  various  iimicM 
should  be  pariicwlarly  borne  in  mind,  for  it  is  due  to  ihis  fact 
that  changes  within  the  cxlcnml  or  middle  car  or  Lnstachian 
tube  may  give  rise  to  reinote  symptoms,  and  llial  these  rt- 
gfons  m^ij  IhemscJvcs  be  the  5eat  ol  retIcK  di«turbance(. 

II.   The  Rr-fEPTivE  Mechanism. 

Wc  have  now  described  that  pari  cif  ihc  ;ipp;tnLtU!t  of 
audition,  concerned  In  the  transmission  of  sonorous  vibmtions 
from  wilhiHil,  lf>  the  point  whrrc  Ihey  ate  brought  Into  im- 
mediate relation  with  the  end  organ  of  the  auditory  nerve. 
Let  us  next  consider  the  structures  concerned  in  the  tntcx- 
pretaiion  of  the^  sonoroiii^  vihraltons. 

For  reasons  already  given,  wc  include  under  this  general 
term,  not  only  the  internal  car,  but  also  the  auditory  nerve 
find  ils  cenlent  of  origin,  a«  well  n^  ihr?  vartciui;  avenues  of 
communication  with  other  centers,  ^nd  willi  the  correspond* 
ing  niKici  oi  the  of>pO!iite  ildc  and  wiih  the  cortical  area  of 
aujdition  in  the  brain. 
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For  convenience  of  description,  the  courie  ot  the  aiLditory 
rcrvc  vvill  be  ioWowttd  irum  ihc  sj>eciuiured  cod  org;Ln  lound 
In  the  l^byrinlh*  inward  toward  its  origin,  rathrr  tlian  in  tlic 
opposite  diicctioii,  winch  would  be  more  slrictlv  con^ci  Irum 
an  anatomical  puint  of  view. 

The  internal  car  comprises  ihc  osseous  and  membra- 
nous labyrinth,  the  former  being  a  series  (>1  communicnting 
chambers  tunneled  in  ihc  petrous  portion  of  the  temporal 
bone  and  filled  with  ^iiid^in  which  ihc  membninou&  labyrinth 
fa  suspendt^L  This  lattt^r  siniciurL'  consists  ol  a  series  of 
mc^inbnmons  tube?^,  ^Isolitled  with  lluld,  ca.lkd  theendolymph. 
They  follow  ihc  general  contour  of  Ihc  osseous  p.issagt-s  tn 
which  they  lie,  but  do  not  completely  fill  them,  the  inlcr^cn- 
ing  ^tpacc  bcin^  occupied  by  the  perilymph- 

The  Bony  Labyriath  (Fi^-  23).— The  bony  labyrinth  may 
be  described  as  a  ceniral  chamber  in  the  petroui^  portion  of 


FiU  97. — The  bnny  lahynhih,  (kftHingprn  Blak*'*  rraridatinn.)  I,  Rnnml  wlnfTow; 
7,  l.atninn  kpiriU^  oaca  ;  3.  Uihous  ^iocIiIcjit  canal ;  4>  h'Jooi  uf  Liitcmal  atkli* 
Lviy  itJULuh ,  ^.  Vcv.iIjuIe:;  0,  7.  3.  \^  |:k!LtUcirtuUi  (ahaIs. 

ihc  temporal  btme.  called  the  vestibule,  from  which  various 
tortuous  channels  diverge.  This  central  chamber  is  ovoid  in 
shape,  the  vcrTical  diameter  being  the  greater  and  measur- 
ing about  one  fourth  of  an  inch,  while  the  short  di:imeler  is 
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alxjutonc  fifLh  of  an  inch.  On  lU  outer  wall  il  presents  a 
kidncy-shapcd  opening,  which  umicr  nrjrnial  condiiions  is 
clohcd  by  ihc  foot  plate  of  the  stupes.  The  inner  wall  ex- 
hibits two  lossK.  separated  by  a  bony  spine  catk^  the  crista 
vcstibuli.  The  anterior  depression,  which  is  occupied  by  the 
saccule,  is  the  recessus  spbericus :  the  posterior,  lodging;  the 
utricle,  is  the  rccessus  ellipiictia.  The  posterior  wall  presents 
the  openingH  of  the  Three  semicircular  canale :  these  openings 
arr  five  in  number,  two  canals,  the  tiupern>r  artel  posienur 
entering  the  vcMibulc  by  a  common  channel.  The  entrance 
to  the  cochlear  canal  takes  the  place  of  the  anterior  wall  ol  the 
vestibule*  On  the  inferior  internal  wall,  close  to  the  border 
of  Ihe  receseius  ellipticuft,  there  is  a  small  opening,  the  orifice 
of  the  aqu^eductuK  vesti1>u]i-  Through  thi&  channel  the  cav- 
ities of  the  membranous  labyrinth  communicate  witJi  the 
suLsdural  ftjiace. 

The  sfmidrrular  tanafs  nre  three  in  number,  v^ml  are  so 
di«pQf>cd  that  tiic  pbiue  of  each  canal  i?^  perpendicular  to 
that  of  the  other  two :  Ihcy  are  dcnominaled  the  stipcrior, 
postcrior.and  external  canaLs.  The  superior  lies  in  tlie  ver- 
tical plane  ol  the  ton^^  axi^  ol  the  petrous  portion  of  the 
temporal  bone.'  The  posterior  is  placed  at  right  angles 
to  Ihiv  and  is  also  vertical,  while  the  external  canal  lies  in 
the  horiarontal  plane.  Asthe  name  implies,  each  of  these  bony 
passages  bends  upon  itself  to  form  a  i^euiirircle,  the  |>ou]l  of 
orif^n  and  tcmiinalion  bein^  the  vestibule-  The  superior 
and  paHterior  can^l^i  Icrminate  in  this  cavity  by  a  common 
opening,  but  with  this  exception  each  communicales  with  the 
veslibnle  by  i^o  openings,  one  of  which  may  be  considered 
the  source  and  the  other  the  terminus*  Where  the  outer  ex- 
tremity of  the  external  canal  enters  the  vestibule  the  lumen 
nf  the  passage  becomes  dilatedn  forming  what  is  known  ns  an 
ampulla.  Tlie  unjoined  vestibular  cxlremiiies  of  the  posltrior 
and  Miperior  canals  are  also  ampultated* 

Tkf  Coihfta. — The  entrance  of  Ibis  passage  lies  at  the 
anterior  and  inferior  aspect  ol  the  vestibule.  It  consists  ol  a 
bony  ttibc  coiled  two  and  a  hall  times  about  an  osseous  axis 
he  modiolus.  From  the  modiolus  a  thin  septum  of  bone 
he  lamina  spiralis— made  up  of  two  thin  bony  plates,  ex- 
tends into  ihe  lumen  of  the  tube,  partially  dividing  It  Enfo 
two  channels.  This  bony  partition  fiors  not  ettrnd  com- 
pletely iiciosa  ilie  caual  1o  the  outer   wall,  Ihe  iatcrvcning 
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spACC  being:  bridged  by  a  membranous  sepliim,  which  com- 
pletes the  division  of  the  cochle^ir  tubc<  ThU  tibrotis  septum 
U  called  ihe  lamina  spiniUs  membranacca.  The  lamina  spi- 
ralis at  its  free  b<»n!fr  dividr*  into  a  superior  and  inferior 
limbus.  Tht;  Sf>;icc  inclusrd  by  this  vrpar^ii^in  ismllcd  the 
sulcus  hniirK  ^j»iralis.  At  the  apex  of  ihe  cijchlea  the  par- 
tition which  divides  the  canal  intf>  Iwo  distinct  channels  « 
incomplete ;  the  tcrniination  oi  the  septum  is  somewhat 
hook-aha^icdn  forming  the  hamular  process,  while  the  passage 
of  communi coition  between  the  superior  and  interior  spaces 
is  cajlcd  the  helicoirema.  The  terminal  half-turn  of  (he  coch- 
lea formfi  the  cupola,  and  in  this  region  the  lamina  spiralis 
os«eA,  jnsT  bfforr  it^  termtnaLion,  is  twisted  upon  i[?^e1f  in 
such  a  maimer  as  10  inclose  a  funnelsh:tpcd  space  called 
the  iiLfundibulutn. 

The  modiolus  is  traversed  by  numerous  canals,  the  IcLrjj- 
est  running  through  its  axis  and  named  the  canalts  ccn* 
tralis  modioli,  from  which  secondary  channels  diverge  into 
the  lamina.  At  the  junction  of  the  modiolus  with  the  lamina 
a  canal  ascends  spirally  between  the  layers  of  this  bony  iC])> 
turn,  pa^Lsir^  fo  the  very  apest  of  the  cochlea.  This  is 
called  ihc  c-tn;Llis  spiralis  tntjcliuli.  The  bmina  spiralis  o^sea, 
xvilli  the  membranous  lamina,  dividef^  ttte  bony  cochlea  intfft 
two  passages,  as  already  stated.  The  lower  is  called  the 
scala  lympani,  the  upper  the  scala  vc^libuli.  The  modiolus 
nnd  the  lamina  are  so  disposed  that  the  scalatympani  does 
not  eommunicaie  with  the  vestibule^  but  leads  into  the  lym- 
panic  cavity  ai  the  round  window.  In  fact,  we  may  consider 
ihe  cocble.ir  c.Tnal  as  bcginnifi^  at  th*^  fencsirii  rotunda,  at  the 
ififciior  external  angle  of  the  vestllnilt-,  the  wall  at  this  point 
forming  the  modiolus.  As  the  first  turn  passes  lorwaid  and 
then  upward  h-om  the  round  window,  the  couiiguous  walK  of 
the  tube  and  ol  the  vestibule  ;tmalg:imate  anil  form  a  partition 
extendiiij;  into  the  lube,  which  divides  it  into  two  channels, 
the  upper  of  which  communicates  with  the  vestibule.  The 
bony  partition  thus  formed  does  not  extend  entirely  across 
Hh^  tntjc,  Ami  the  septum  is  com|>k"lffl  by  the  nirmbrnnQUS 
spiral  lamina.  Ju!il  beJ^It^d  the  rifund  window  in  the  floor  of 
the  scala  tympaui  a  narrow  canal  extends  to  the  inlerior  sur- 
face of  the  petrous  bone.  This  is  i he  aquLi:ducius  cochlea:. and 
can  be  traced  to  the  subamchnoid  lymph  space ;  it  affords  an 
avenue  of  communication   between  the  perilymph  and  the 
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intracranial  lymph  «ac.  Alter  the  lamina  spiralu  ossea  s?pn- 
rattti  into  two  thin  plutci;  oi  boiicv  e:ich  !«  contmucij  as  a 
membnnou?  ficpium  as  far  as  the  outer  wall  of  the  cochlea, 
Heitt  by  ilii^ir  clivcrjirtnL'tf,  lUcy  inclosi^  a  nian^liir  space» 
wtiich  rxtcmls  from  ihr  roiitic)  win^low  tt>  lh(?  ijpex  nf  th*- 
cochlea,  in  a  *]->ir<il  direction  :  this  space,  converted  into  a  tube 
by  the  otJtcr  v.a\\  of  the  cochlea.  15  called  ihc  cochlear  canal 
\>r  scab  mcdici>  Where  the  diverging  septii  join  ihc  outer 
bony  wall  ol  the  cochlea  the  periosteum  is  thickened  and 
richly  Kitpplied  with  blood  vessels,  e&pccially  where  it  joins 
Ihc  lower  lamella,  where  it  ts  calltrcl  the  lig:tmeiitum  »|>irale. 

That  portion  of  the  membninous  septum  which  is  con- 
tinuous ^itli  llic  iufeiior  lauiella  ol  llicr  osseous  spiral  lauiiiia 
(Msscs  niitwiird  in  ihc  siime  pbne  as  the  lamin;;  ^pitiilis  oft^ea. 
and  becomes  the  mcmbrana  basilariSn  The  upper  leaflet 
(orms  ail  acute  aiL^lc  with  thia«  and  is  called  tbc  membrane  of 
Heisjinen 

The  manner  of  formation  and  the  course  of  the  various 
channels  having  been  described,  we  have  next  to  consider 
the  lining  mcmbnine. 

The  walls  of  lite  osseous  canals  and  vestibule  arc  covered 
by  delicate  fibtillated  couneclive  tissue  rich  iii  rLudcnr  ele- 
ments ;  Ibis  is  applied  closely  to  the  osseous  walls,  constituting 
the  periosteum,  Its  surlace  is  covered  with  Hat  endothelial 
cells*  The  lunten  of  the  bonv  sciiiicirctilar  canalst  or  peri- 
lymphatic space  i*  traversed  by  delicate  bands  of  the  cijn- 
neciivC'tisftue  covering  of  ihe  ofseous  walls,  which  pas^s  to  the 
outer  ttall  of  the  menibr:inous  canals,  thn*  dividing  the  peri- 
lymphatic ?spn(x  irregularly.  Al  thr  point  of  ji1t:tchmrnl  (if 
the  membranous  canals  to  the  walls  ol  tlic  passage  their  lin* 
ini;  membrane  is  thickened. 

The  Membranous  Lftbyrlntb  (Vi^-  zz)- — The  membranous 
labyrinth  consists  of  a  scries  ot  tutjcs.  formed  oi  delicate  con- 
nective tissue,  lyii^g  within  the  bony  channels  already  de- 
scribed.  The  membranousainiicircularcanals  terminate  in  ihe 
utricle,  which  lies  in  the  recessus  elliptlcuii  vestlbuU.  while  the 
niembramstnt  cochlea  is  jninrd  u>tlie  ^Jirrule  hv  a  vcrrv  narrow 
canJihcaDed  the  caualis  rcuuicns  Hensentt.  This  entire  series 
of  tubc»  is  ritlcd  ^ith  a  clear  fluid  Iciiowei  as  the  cndohmph. 
Thus  (nr  wc  have  described  two  series  of  chfinntls.  conl;iin* 
ing  Auid,  icrmin-'iling  jo  somewhat  sphcricnl  chambers — Ihe 
utricle  and  saccule.    The  membranous  cochlea  tcrmlnaccs  in 
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maxillary;  hence  this  artery  is  somciimcs  called  the  auricu- 
la rU  pn>fuiul:u 

On  the  internal  wall  of  the  midfllc  cjr  tlic  tympanic  artery 
anasloiTiDscs  with  the  tympanic  branches  of  the  inJcraal  carotid 
and  with  the  Vidian  branch  of  the  internal  maxillary.  In  ad- 
dition to  LEic  two  bmnches  of  the  internal  m^uiillary  named 
above,  the  Vidian,  the  descending  pAbtiiie»  and  the  pterygo- 
palatine artenes,  all  springing  from  this  trunks  send  small 
vessels  to  the  Eustachian  tube  und  to  the  tubal  muscles:  the 
descendinj^  patatlne  ana*l**miwcs  freely  with  ihe  ascending 
pabtirie  branch  of  the  facial  aitd  wifli  the  ascending  pharyn- 
geal branch  o(  the  external  carotid  *irtery. 

In  lis  passage  through  the  carotid  canal  the  internal  carotid 
sends  branches  to  Ihc  tympanum,  which  anastomose  with  ihc 
tympamc  and  Vidian  branches  of  the  internal  maxillary. 

The  Veins  i  Plate  Ih,— The  veins  arc  rather  irregular  in 
their  dislribution,  but  in  general  follow  the  course  of  the  arter- 
ies. Most  of  the  vessels  from  the  deeper  regions  form  a  plexus 
upon  the  superior  and  supeiw-pi  isle  nor  walls  u£  the  external 
auditory  mratu»;  as  they  approach  the  orilitc  of  thr  meatus 
the  various  venous  channels  anastomose  freely  with  one  an- 
other. Those  on  the  posterior  aspect  of  the  canal  and  auricle 
pass  into  the  external  jugular  and  mastoid  veins,  while  the  an- 
terior branches  go  to  join  the  temporal  and  facial  ve!n&.  Soma 
of  the  deeper  vessels  pass  inco  the  pterygoid  plexus.  The 
vein?*  of  the  Eu^laehian  tube  follow  the  course  ol  the  arteries 
dislnbutcd  to  ihJs  region,  and  empty  into  the  internal  jugular 
directly,  or  occasionally  communicate  wilh  llie  facial,  the 
lingual,  or  the  superior  thyroid  vcins^  Betxvccn  the  interna! 
pterygoid  muscle  and  the  adjacent  wail  of  ihc  tube  a  trunk  of 
considerable  si^e  establishes  communicati<»n  wifh  the  cavern- 
ous^iniis;  near  the  pharyngeal  orifice  of  the  Euslachian  ca^ 
nal  There  is,  according  to  Zuckerkandl,*  a  venous  plexus  coi 
muniaitin^  with  the  torbinatt-d  bodies  in  ihe  niisal  cavities-. 
The  free  ariitlomnsis  of  ihe  veins  which  rclurn  ihe  blond 
from  the  deeper  portions  of  the  conducting  mechanism  is  of 
particular  importance  from  a  ihcrapculic  point  of  view,  sincft^f 
this  intercommun  teat  ion  between  The  varimi^  channeb 
comparatively  superficial,  and  enables  us  to  relieve  dee| 
seated  congestion  by  phlebotomy.     The  combined  srca  ol^ 
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pgju^yljiiflrr  t4  Ji  kiniflcfif rvc  fibdlU, allhough  thcaiis  cyiindrr 
cjinnol  l»«  ir»<^"'l  w^^''  ccruinijf  into  the  cell  body.  The  anr- 
(KCto'  Ih^*  itKinibi  ncuslicacODStiUilC)  therncmbrana  trmiiarts; 
Ihli  h  ntfii.k/br  in  •Iruciurc,  and  through  Us  spaces  ihc  audi* 
Kirr  (ii>i>^  ]rfi»)i^('  '*>  hardened  specimens  the  auditory  hair? 
tpr  iwiHilly  »nr»nH  I'fjfcthcr.anaihemactilaappetri  tobec'w- 
iin-f]  ht  n  hr*clr  f^briibtcd  grUiinons  sabsUnce,  in  which  some 
til  Ihff  iiilt'iry  proct%%c%  can  be  made  ouL  Lying  between  ibe 
vINh*.  I>P'"<  <'■''  itjrf^ice  of  the  msciib  wc  ftnd  Jti  sggrctgaiion 
4i|  iiifmit"  tryilJil"* — itte  ololiths— apparcnUv  imbedded  in  the 
4ltii*  I«IM'I^«^'V^'^''^1C^'  the  mound.  The  ogglulinalion  of  the 
iiiilhiif  V  hiil'4  U  prolKibly  due  to  chanj^es  effecTc^d  in  the  en- 
ilitlVltil'h  Uv  (luidft  uficd  in  hnrdcnin^^  Ihc  specimens.  The 
Ili4rnl<t  iti»i«th:ii  of  the  utricle  and  saccule  are  identical  ia 
■HKf'f^l'^'  '"  *'**"  **"'P^'^'^"  *nniUr  papi!l:i!  are  found,  and  arc 
|lH«<  4'MII'^'J  Ihe  criMir  ncUHlJLTr.  The  crivi:r  itrijslictv  art; 
Il4jf(||*'f  <b4tt  the  macula*  acuf^ticar.  their  hair  cells  arc  al»o 
^,  -r^l,  (ijid  the  individual  cihar  c^n  not  be  m^tde  out. 

\^  i,^,i-i.  to  J  »|>rcimcn9  the  upcx  ol  the  cmia  has  the  »mc 
itfiU'tt"^^**  ftppriirance  A!«  that  ol  the  macula,  the  homo- 
aiih««<iM  MUhttlnnce  surmountlti^  it  bein^  here  called  the  cu* 
iiillii.  I  hf^  uppc^rancc  U  probably  due  to  the  notion  of  the 
jl4Ml^'<''*tf  fl»'i'i»  "['<>"  the  cndolymph.  The  membranous 
Hlfrtll  Af<*   iii^<'d    with   polygnn.il   pavrmrni  epithrliuni,   ;incl 

I4fi*Mff*tf  A'  vniiim«  porlimiH  of  llieir  course,  a  p.ipillaijr  sttuc- 
ltf#i      No  iiiTve  elemenls  have  been  traced  to  the  tnlerior  of 

l/ir  Ahmt^fif^ns  CWAAu  ^r  Satta  Mtdia^— This-  pnsasi^e  is 
jfflfift^l  fn  Ihe  luiicule  by  the  cannlis  reuniens  Henvenii,  and 
,  I  |'<  of  a  nicinbranouH  tube,  triangular  on  croES  sccEion, 
ftiFFM"^  J  hf'twern  the  membrane  ol  Kcti*ner  above,  and  the 
fri«"fdfM»Piii  liiiKllririM  below.  Its  outer  wail  \%  formed  by  tl 
fi|fd"th'^[l»l  lli»liin*»f  the  bony  nichlea.  At  iis  lower  exiremit; 
iff*  lUiMil  trMntiKirni  In  a  blind  |H>uch  at  the  round  window, 
\\i9t  Mrfitm  vi^ftilltnli.  \\\c  basilar  nieuibfanc  comptctcLy  shi 
\km  It  '»"  'h»im  (hr  le-tiihiiic.  The :<u[>rrior  blindextrcmity 
|.«flTf"l  Ml"  ItitfiKii.  rt^vfiuperior  and  inlcrior  walls  are  (onnci 
Iff  It  I  (ifilliniuUnn  1^1  the  diverneni  Uijs  ol  the  osseous  spiral 
l^fMbni,  rfti'h  ol  whli'li  iTenMUes  membranoiis  after  the  divisioal 
l\\  l#in  hitiiv  i'liiMtion  iiUo  two  pUir*.  and  extendi  to  the  op- 
|f>iNllK  tmnv  KhI)  id  Ihe  ctK?hle<u     The  bvferior  membranous 
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wall  or  floor  Is  ctUci]  the  mt-mbraiia  b^tsilaris.  At  Hit  sulcus 
Hpiraltit.  the  l>asilar  mcinhranc  liecomc^  miicli  thickcntct*  fnrni' 
irg  the  limbus  hminjr  spiralis,  or  crisia  spiraliSp  This  separate* 
into  two  lips,  ttic  furrow  thus  formed  bcinj;:  called  the  ^lcu» 
spiralis  iiitcrnufi.  This  j^rtHive  ts  lined  with  nib^iiclnl  epithe- 
lial cell*  whieh  pa.^s  upward  to  the  vestibular  lip.  The  bn^ilar 
mrmbmno  strt?tch«  from  ihc  tympanic  lip  of  the  crista  spira- 
lis tci  llie  sfifr-il  ligament :  ft  U  TTi:ide  up  of  lightly  stretched 
transverse  liUre%  the  length  of  Ihc  successive  fibres  iiicrr^fir 
iug  from  the  base  of  the  cochlea  to  the  apex.  The  tympanic 
surface  tjf  the  nicmbrana  b:i*(tlans  is  covered  with  polvgODal 
pjivcment  epuhelium  coritinuous  with  the  lining  of  the  frcala 
tympani. 

The  epitheiiumof  the  upper  surJ:icc  of  the  basilar  me m> 
brant- is  c-ubojihd  for  a  short  distance  beyond  the  sulcus  spi^ 
rails  jmcrnus  ;  tht*  cells  then  become  stuccessively  ctjUiiiiDar, 
and  farther  outward  iinder^i  t:er1:dii  changrfs  (to  be  de- 
scribed btcr)»  as  a  result  of  which  there  appears  to  be  a  rid^c 
^}on\i  the  surface  of  die  basilar  membrane.  Closer  inspection 
shows  that  this  rid^  is  really  a  scries  of  arches*  Beyond 
this  ridge  the  cells  a^ain  Ijccomc  cuboidal*  This  longitudi- 
nal rid^,  which  is  continuous  alonjj;  the  central  portion  of  the 
basilar  crembnme  from  the  round  window  to  the  lagena,  ap- 
pears  as  a  papill:t  in  a  venical  seciion  of  the  cochlea,  and  i^ 
called  the  iiapilla  ;icu%l!ca  or  /c:nia  lecta  c>(  the  rneinbraiie; 
the  outer  poifitm  is  called  the  /tma  pectinatn,  ami  rhc  inner 
the  xonji  pcrforaian  The  epithelium  of  the  zona  perforata  is 
cuboidal  and  pierced  with  nerve  fibres  vvhich  reach  it  by 
paf^sing  oultvard  from  between  the  lips  of  the  osseous^  lamina. 
Where  it  joins  the  aona  iccia  the  cells  become  columnar,  and 
arc  called  the  inner  supporting  cells.  Next  lo  these  is  a  sin- 
gle row  of  clony:vted  ce!l!i  terminating  above  in  cili;e;  these 
arc  the  inner  hair-cells.  IJeyond  ihe  inner  hiiir-cells  He  the 
inner  rods  of  Cotai,  which  rise  from  the  basilar  membrane, 
and  form,  with  the  outer  rods,  an  arch  called  03rii's  arch. 

Thisnrcb  con  be  plainly  seen  in  microscopic  specimens  (sec 
Fig,  34)  when  the  sections  arc  made  perpendicular  to  the  basi- 
lar membrane,  since  it  extends  throughout  the  entire  length  of 
ihe  cochlea.  These  successive  arches  form  a  closed  pas^itge 
or  tunnel  from  the  lowest  portion  of  the  cochlea  to  ils  apex, 
covering  over  the  portion  of  the  membrana  ba^ilan^  between 
the  bases  of  the  inner  nnd  outer  rods.     The  inner  rods  arise 
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from  a  broad  base  and  extend  ii^wnrd  and  outward  at  an 
an^Ie  <ji  abutit  sixiy  dcgrrrs.  Jmmcdiatcly  above  ih<*  base 
the  cells  become  narrow,  iraiiHj>arcni.  and  Mmcturclcss:  they 
tcrntinatc  in  a  club-Atiaj>cd  upper  cxirtrmiiy  or  head,  which  is 
hollowed  out  on  lx%  outer  n^pcct  for  the  rcceplioti  of  a  corre- 
sponding rounded  process  upon  the  outer  ix>d9.  From  Ibc 
head  ot  eacli  inner  rod  a  process  cMenda  hori^onlally  in^vardt 
scparadiij;  the  adjacent  hair  cetlic  The  outer  rwU  lu-e  more 
numcrniiis  than  the  inner,  and  make  an  angle  of  about  forty* 
five  degrees  with  ihe  basilar  membrane:  iht-v  are  hxifEcr  l\\iit\ 
the  iiinci  njds,  but  of  Ihe  ^anic  %hiipL%  and  iheir  LluUNha^ied 
heads  fit  into  the  iirticutar  process  upon  the  outer  suH.icc  of 
the  head  of  the  correapondin^  inner  rod.  The  outer  cclU 
being  greater  in  nun>t>er  than  the  inner,  each  member  ot  the 


ipinlb :  fvr.  M^mbninc  of  Corti :  j^.   MiLcm  Ind-mut;  ii.  tnikvi'  iu[nx>nin|f 

im**  (cU*  ;  Jj,  Sup[>u(1itE|:  cell:*  cf  tIcriAcn  ;  rA.  Netrt  I'lbrch  ;  »'  n'f  rf,  Ncr^e 
lihrni  in  hiur-c^li*' ;  df,  Nuoli  jipace  ;  mt^ mh^,  th,  Bibilar  mcmhranc ;  lii,  S|HniI 
ligament, 

IftUer  scries  supports  two  or  three  ol  ilic  external  fibres  of 
Corti.  Beyond  the  outer  rods  there  arc  fotind  from  three 
to  five  rows  ol  hnir-cclls,  ol  the  same  ijcncral  structure  as 
those  observed  in  the  zona  perforata^  They  rise,  however, 
almost  perpendicularly  from  the  basilar  membrane,  ifius  leav* 
ing  II  ?Lpac<"  beiween  ihc  outer  rod?;  and  the  inner  row  of  h;iir 
cells,  kuotvn  as  Niters  space.  The  rows  of  outer  hair-crlls 
aie  scpaiatcd  from  each  oilier  by  the  cells  of  Deilers.  These 
arc  broad  at  their  base,  but  narrow  as  they  itpproach  the  sur- 
face, and  are  marked  alon^  their  inner  border  by  ft  bright 
line  which  run^  the  entire  length  of  the  cell  Irom  the  upper 
to  the  lower  L"xtremily.  The  tipper  extreniily  of  this  bright 
line,  called  the  supportirti;  fibre,  terminates  in  a  delicate 
lamella  or  phalanx ;  the  contiguous  phalange*  form  by  their 
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union  A  rclfctilnr  memhr^inc,  through  the  Interstices  of  which 
the  outer  hair-cclls  project.  Beyond  the  cells  oi  Deilcrs  the 
epi1hE*lium  again  becomes  columnar,  forminR;  the  outer  sup- 
porting cells,  beyond  which  it  re&umes  gradually  the  iorra 
found  in  the  2ona  pectinata. 

The  mcmhriina  miciilaris  is  formed  by  the  union  of  the 
plialaugch  of  the  supponini;  fibres  of  Deiters's  cells;  iu  imlerr 
limit  is  poorly  defrued.  It  pa^^ises  Jnvv^ird  fmm  the  Inner  row 
of  DcitcTs's  cells  to  the  summit  of  Corii's  arch,  to  ^hich  it  is 
attached. 

J'^r  Afrmbran^  &f  Ccrti,  pr  Mcmbmna  Icctaria. — This  is 
a  gehuinous  membrane  arisin;;  from  the  upper  border  of  the 
sulcuBspiralisiiucrnus,  just  bclou' the  attachment  of  Reissner's 
inembnine,  ami  txtending  outward,  over  the  pnpilla  :icustica, 
beyond  the  outer  row  of  Dfiter^'s  cells ;  it  is  inTifu.ilfly  con- 
nected with  the  hair-celU,  but  in  exactly  what  manner  js  sttll 
a  mooted  question-  The  hair  cells  arc  supposed  to  be  the 
specialized  cud  organ  of  the  cochlear  nerve;  the  nerve  fibres 
pasit  throu}*h  the  itona  peHorafa  as  naked  axis  cyluiders,  and 
have  been  tr:ice-d  by  Katz*  to  the  intertcir  of  the  inner  hair 
cells.  Delicate  fibrilla:  also  cross  beneath  the  arch  of  Corti^ 
and  have  been  traced  lo  the  outer  of  Deirers's  ttlls  and  to 
the  niiter  hair  celh  winch  ihey  probably  enter,  ^llhuugh  this 
is  not  certaini 

Having  described  the  peripheral  tcrminaliun  ol  the  au- 
ditory nerve,  we  will  next  lollow  its  fibres  backward  to  the 
main  Irtink. 

From  the  cochlear  hair  cells  the  filaments  pass  inward  be- 
tween the  layers  ol  the  osseous  spiral  lamina,  resume  their  me- 
duUaled  layer,  and  unite  to  form  the  cochlear  branch  nf  the 
Unditciry  nerve  in  ihe  tubuhis  centralis  moiliolj.  Where  the 
fibres  of  distribulinn  radiate  frum  the  ccnlnil  trunV  within  the 
modiolus  a  ganglionic  enlargement  ts  found,  called  the  spiral 
ganglion.  From  the  cristas  acusticac  and  inaculce  ncnsticx 
the  nerve  tilaments  pass  througfh  minute  foramina  in  the  avails 
of  the  bony  iabynnlh.  The  nerve  tilnments  unite  lo  form  the 
ire&tibubr  branche*  of  the  auditory  nerve,  the  fibre?  from  the 
eaccuie  forming  the  iiuier  branch*  thri<(cr  from  the  ulrtclc  aitd 
ampulla  of  the  rcternal  and  superior  cajials  the  superior 
branch,  and  those  from  the  ampulla  of  the  posicrior  canal  the 

*  Ardi.  fti  Obreohoilk,  r>L  xt\%.  p.  m- 
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infi^nor  hramth.     ThcMf   fonirrinn  ron<tiliiIrt  thr  nincu1:i  en- 
brosA  o\  thr  liivr^  ^phcrica.  nnd  fijv<.'a  rrlliplk^L. 

The  Blood  Supplj  of  the  Labyrinth  {\*\a\c  111).^  Tit/ 
Arirfus. — Tlic  blood  ?*upp!y  i»  cf<^rjvcJ  irom  the  inivmiil  audi* 
lory  artery,  a  branch  ot  the  basibr.  The  artery  accompanies 
iho  auditory  nerve  to  the  labyrinth,  where  it  dividefk  Into  two 
t>rarchtf»i,  the  one  supplying  the  vefttihtili-  and  semicircular 
C.inals,  the  Dthcr  following  the  cochlear  branch  of  the  nerve  to 
the  cochlea,  where  minute  vessels  pas»  outward,  forming  nn 
jirterial  plexijs  for  the  supply  ol  the  incrmbrAiious  cochlea.  The 
minute  vessels  r^idlatc  from  the  larger  arterial  Iwiys  tott^rd 
the  outer  labynnihine  walls  of  the  scala  vciitibuli  and  acitla  lyia- 
pnni,  btit  are  most  prominent  in  the  walls  ol  the  sca];i  vestlbuli. 

7'k^  IViM/. — The  veins  follow  the  same  general  counc  as 
the  arteries,  ihc  smaller  branches  nimin^  to  form  three  main 
charncrU — the  vein  of  the  cochlear  aijut-dtict,  the  vein  of  ihe 
aquxducius  vcsiibuli,  and  occasiornJiy  .i  third  vessel  is  found, 
the  internal  auditniy  vein,  although  thts  is  the  least  conManl 
br^tnch. 

The  vein  of  the  aqj£cductU5  cochlcEC  passes  throui^h  the 
cnchlcaraqucduct  to  thcintcmal  jupilar  The  vestibular  vein 
joins  the  superior  jietros;*!  viniis,  teavinc  the  labvrinth  through 
the  aqii^eductus  vestibuli,  nhile  the  internal  auditory  vein  ae- 
companies  ihcarcwy  of  the  same  name  and  empties  Into  either 
the  tran'<ver-se  or  inffrinr  petrosal  sinii*;- 

The  teiniinal  branches  of  the  venous  channels  anaslomow 
freely  with  one  another,  forming  spiral  plexuses  or  lot^s.  In 
general,  if  may  be  Jiid  that  the  blood  current  crters  the  Uby* 
rinth  upon  one  aspect,  and,  instead  of  forminf^  a  complete  cir- 
cuit and  lindin;;  an  exit  in  the  satne  region,  passes  out  on  the 
opposite  side  of  the  labyrinthine  cavity,  the  chief  avenue  cl 
venous  discharge  froni  the  cochlea  being  the  vein  of  the  coch< 
Irar  :it{ttcduct. 

noi:ltec:hcr*drT^rrjbe5  a  c.-ipillary  twi^  runnin|^  along  the 
tympanic  surface  of  the  basilar  mcnibninc  under  the  arch  of 
Corti,  which  he  calls  the  vas  spiralc  of  the  cochlea-  Its  exist- 
ence has  been  denied  by  IJcrthaid,tnnd  SicbcnmaDn-t  Hichlcr" 


•  AKk  0r  Ohicahdlk,  wl  mIv.  p.  x- 
f  Schwariic'i,  lUndtL  Act  Ohrrnheilk.,  iaij3,  vol.  i,  p-  7ti- 
t  An:^  fUr  Obrcnhcilk.,  voL  tu*t  p.  I15. 

*  AlihtndT,  i],  miiTli.  yliyt.  Klvo/a  tltt  k-  ucli,  Cc^cH,  Jcr  WitsviucbAfl  dn  pby^ 
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as  marfe  imporlani  investigation^;   upon  this  subject,  Irom 

which  it  Ecctrs  probable  that  the  capillary  spirAL  plexus  is 

ormcd  by  the  cochlear  vessels  both  in  the  sulcus  intcrnus 

and  upon  the  tynipaiuc  surf^icc^  of  ihe  b:isilar  metiibnine  be* 

m-^th  the  arch  of  Corti.     The  spiral  pirxus  is  pariicul;irly 

Kimincnt  in  tljc  hnver  turn   of  ihc  cochlea.     A   ^muewlial 
simibr  anastomosis  exists  also  iti  the  ligamcntum  spirilc. 
According  to  Sicbcnmann*£  investigations-  the  internal  au- 

itory  artery  usually  divides  into  Ihrce  branches — the  cocii- 
lear,  vestibular,  nnd  vesiibulo-ci>chlear— the  pitrlicular  por- 
lions  supplied  by  each  branch  beinj^  sufiicirntly  indteated  by 
Ihcir  respective  names.  The  paincular  manjicr  in  which  the 
liuiik  ilivi(!eN  is  <>i  [>ut  -sin;ill  practfcal  imparlance,  but  we 
should  remember  th.it  the  blood  snpply  ol  ihe  lower  turn  of 
Ihc  cochlea  is  much  more  abundant  than  that  of  the  upper 

ortions  ol  the  spirit. 

n  a  vertical  section  is  mode  through  the  cochleajt  will  be 
"ound  that  the  arterial  trunks  lie  chiclly  in  the  walls  of  the 
scala  vcstibuU,  as  already  mentioned*  >vhile  ihe  venous  chan- 
nels are  mostly  confined  to  the  walls  ot  the  Ecala  tymp^nL 
This  arranpiement  is  shown  diagram matically  in  Pbie  III. 
from  which  it  will  be  ^t:cn  ih^t  the  arlt-rial  capiEhirjes  pa«s 
into  the  venous  in  tlic  region  oj  the  lig'amentum  spir^le. 
I  The  Auditory  Ncr?c  (I'latc  IV),— The  auditory  nerve 
trunk  constitLite^  the  portio  mollis  of  the  older  anatomists, 
and  is  pven  otT  Irom  the  medulla  m  the  posterior  border  of 
the  pons  Varolii^  It  arises  from  two  roots,  the  lateral  or  an- 
terior. con«titiiting  tfe  vestibular  nerve,  while  the  internal  or 

osterior  fibres  Inrni  the  cochlear  portion, 

rAf  CiKhittir  AWiY. — ThL'  pnslciior  root,  called  also  the  in- 
ternal, constituting:  the  cochlear  nerve,  arises  Irom  *i  large- 
celled  nuclear  mass  in  the  medulla  (the  anterior  or  ventral  nu- 

leus)  and  Irom  a  smaller  a^^rc^aiiun  ol  cells  lyiitf;  to  the 
outer  side  of  this,  the  lubercuhim  acnsHcnm.  Fnim  the  ven- 
Iral  nucleus  ol  each  side  two  bundles  of  fibres  are  pivcn  ofI» 
one  ol  which  is  of  large  size  and  pawes  to  the  olivary  body  of 
iheoppiKdLCMde.lhc'oTher.of  «mallr'rdimriisirm\  in  tlir olivary 

xly  of  the  same  side.     The  crossed   fibres  by  I  heir  decussa- 
tion constitute  the  corpora  irapexoide>,  a  name  applied  on  aC' 
nl  ol  Ihe  peculiar  appearance  which  they  jirive  lo  a  ?*ection 
like  medulla  in  this  region-     From  each  olive  lour  sets  ot 

bres  are  (jivcn  off.    The  larger  number  pass  to  the  posterior  oi 
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Ibe  corpora  quadrigemtoi  throtigh  the  fillet,  a  sm^ill  bundle 
nMMCs  to  itic  Spinal  cord,  a  third  passes  to  tbc  re(;ioo  of  the 
abdu<:ens  niickus  :incl  cominunicates  mih  it,  vhile  a  founh 
bundle  of  libres  p3<>.^c^  to  the  ccrrbrum.  From  the  lubrrcu- 
Itim  ncutricum  a  sjiult  bundle  oi  6brc5  cro&scs  Uic  incdbn 
line  to  'he  opposite  fiDcl,  uniting  with  those  whkb  pass  be- 
tween the  olivary  body  and  the  posterior  ol  the  corpora quad- 
rij(eit)ina  rtf  ihU  aide. 

To  recapitulate  twicfly,  roost  of  the  fibres  from  cither 
cochtoar  nerve  pass  to  the  opposite  side  oi  the  br^in  throuf^ 
ifie  tntpe^'i^  bodies  to  the  opposite  olive,  then  through  the 
ftJiet  to  ihe  pmferiiir  quatingrminal  body,  accompanied  by  a 
f^w  Aljim'^nt^  from  the  tubcrculum  acusiicum.  A  small  pio- 
ftnr(l'*i>  i'  the  Rbrcs  in  the  cochlear  nci^e  in  question  do  not 
Cfttim,  bill  paM  to  Ihe  cortical  centres  of  the  corresponding 
fflflf*  <<!  (he  brain  through  the  olive  of  this  side.  The  courac 
nf  Iht*  fibres  iroro  the  corpontquadrigemina  has  rvot  beendeti- 
it(fi*1y  m4d«  OQt.  although  the  portion  of  the  mtclet  tn  the 
mf^'tolla  and  ibe  decussAiion  of  ihe  fibres  has  been  verified 
fiy  phy^'iffical  experiment-  After  entering  the  corptjra 
«|i«iidrl^rmtnA  the  fibres  are  »iip[)osed  lo  \>:i^  lo  the  posle< 
rkff  Ibird  oi  the  internal  otp^ulc.  and  from  there  to  the  hr^t 
jifffl  ter^nd  temporal  convolutions,  this  being  the  auditory 
ff^ftifii  it*  the  cortex  according  to  the  mo^t  recent  invcstiga* 

/'V  Vfff^uUr  AVtw.— The  vestibular  ner%"e  arises  from 
rrMt|Af«mal  or  dorsal  nucleus,  close  to  the  vagus  centre,  but 
flfynffcial  tA  this.  Branches  originating  in  this  coilection  of 
f^W^  cells  cn>»  the  raph£,  embr;icit)g  in  ihcir  course  the 
ftiVfifnff  ^  the  tilth  nerve  and  pass  to  the  cerebral  cortex, 
ttiiWmff^  the  cjaci  course  which  they  folloipv  is  undetermincd- 
A  ^fK^-  fa«ckutus  extends  to  the  cerebellum,  p:iS5tng  first 
fhff*^^  Ihe  pons,  then  the  vermis,  and  finally  terminates  la 
9^  fi/0ff^nm<\\n^  cerebellar  hemisphere  and  in  that  of  the 
f^^p^Mlt  »ide.  The  dorsal  nucleus  communicates  with  the 
t^H^\  C/rf'd  throojgh  a  fawntnilus  which  passes  downward  ai 
fwgvvrd  t^rtween  Ihc  olivary  iMuHes. 

fW^itlci  the  c*>chlear  and  vestibular  rrjots,  the  auditory 
ffmk  contalnw  a  bundle  of  fibres  which  emerge  between  thcj 
fvrf*  tkU^A^  described.  These  arise  from  an  ag^re^iion 
fUfUj  f.Mrf\  r>ejier*"ft  cells,  lying  in  the  medulla  between  th* 
0H^f)<H  f»iKleus  and  the  olivary  body.    The  branches  of  com- 
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municarior  with  the  oihrr  niiclt-i  of  the  eighth  ncrvc  and  v-'iih 
other  ceicbrai  centre*  arc  ufiUu'tcimiiied. 

Wc  thus  itpprccmtc  the  complexity  o(  the  ccnixal  portion 
of  the  acoustic  apparatus,  nnd  may  realize  M-hnt  manifold 
causes  may  exist  lor  im[jainn<iit  or  perversion  of  luncLinn. 
We  muft  bear  in  mind  that  any  disturbance  vi  audition  of 
ntrvous  origin  may  b^  vnriously  located  at  any  point  between 
,  the  cochlea,  which  represents  the  end  organ  of  the  auditory 
n«rve,  and  the  first  and  secrmd  temporal  convolutions  of  the 
ccrebnini,  which  rc-prrwrt  the  cortical  auditory  ares.  The 
fibres  from  iht  cochica  of  cither  side,  according  to  our  descrip- 
lion,  pass  through  the  cochlear  nerve  to  the  ventral  nucleus 
the  lubcrculum  acusvicum.  moat  o1  the  fibres  passing 
iperior  olive  o(  the  opposite  side  through  the  corpora 
E,  and  Ihen  to  the  corresponding  potterior  quadri- 
gerSmaT  body  through  the  fillet :  thence  to  the  posterior  third 
of  the  internal  capsule,  and  thence  to  the  first  and  second 
temporal  cinvolutions.  A  smaller  ctjilection  of  fibres  from 
the  anterior  or  ventral  nucleus  passes  to  the  olive  of  the  same 
side*  through  the  trapezoid  body  and  to  the  cortical  area  of 
thte  side,  following  a  course  similar  to  that  pursued  by  the 
fibres  from  ihc  opposite  olivary  body;  from  this  olivary 
body  oihcr  fibres  pa&s  to  the  cerebellum,  to  the  spiiial  cord, 
suid  to  the  abducenH  nucleus- 

The  portion  of  the  cochlcnrnerveterminiiHng  m  Jhe  tuber- 
culum  acuslicucn  ticmls  a  few  dctussaling  iibrrs  lo  lljf  ojjpiv 
site  fillet,  its  only  other  conimunicatiim  being  that  afforded 
by  its  immediate  proximity  to  the  anterior  nucleus. 

The  vestibular  nerve  twigs  amalgamate  into  a  trunk,  which 
terminates  in  the  internal  or  dorsal  nucleus,  from  which  fibres 
pass  to  the  spinal  cord,  to  the  cerebellar  hemisphere  of  the 
same,  and  to  that  of  the  opposite  sideband  probably  lo  the 
opposite  cerebral  hemlNphere.  The  Cf>mmiinicatioii  with  the 
cerebellum  is  the  most  r*tcnsivc»  and  this  purlJtm  ul  the  brain 
constiiutes  the  important  terminus  of  the  vestibular  bninch 
ol  the  auditory  trunk. 


CHAPTER   11. 


THE  rilVSlDLOCiV  OF  TUB  EAR. 


Im  order  to  understaDcl  the  iiunncr  by  which  «r»und  per* 
ceplion  is  effected,  il  will  be  well  to  retail  tlic  ]»fiyvic:il  priru 
ciplcs  involved  in  50un<t  production  And  tr^nfmisMt^n. 

Sound  is  a  mode  ol  motion  produced  by  the  vibration  of 
matter.  Vibnlions  are  transmitted  to  the  orjcan  ol  hcarinj; 
ihrou^h  any  clastic  medium.  If  the  vibr^tionft  succeed  each 
other  lit  regular  Intervals  and  with  ftufltcient  rapidity  they 
affect  the  fr:ir  colleclivdy,  r;ilher  lh;in  ;i*j  separate  impulses, 
and  produce  what  U  knosvn  as  a  mu^ic^I  Mjuml.  H  the  im- 
pulses arc  irregularly  repeated,  or  it  the  interval  Ijciween 
each  is  of  considcrabJc  duration,  the  imprci&iMn  consiiinirs 
ft  noi^c,  each  act  ol  transmutation  oi  energy  into  motion 
producing  an  effect  upon  the  receptive  centres.  When  the 
impulses  follow  each  other  at  a  rale  of  less  than  sixteen  per 
second  they  arc  observed  singly  ;  but  \(  at  a  greater  rapiditv. 
the  Kounil  lieeonic-«  niuTtical  and  ccmtinuous.  According  as 
thi5  rale  nf  vjbmtion  is  slow  or  rapiil,  the  note  is  of  low  or 
hi^h  pilch,  until  dually  the  vibraiitmH  full^iw  c.tch  other  %o 
rapidly  that  the  ear  no  longer  appreciates  them.  From  this 
wc  sec  that  the  car  possesses  certain  limit*  of  perception  Utr 
musical  pounds,  between  which  all  regularly  recurring  vibra- 
tions impress  the  organ  in  a  certain  defimtc  way-  These 
HmiCfi  arc  called  the  tone  Hmtis  ol  the  car,  and  rancfc  from 
abtjnt  sixiecti  double  vibrations  per  second  to  thirty-two  thoj- 
sand  five  hundred  double  vibraiionK  per  second. 

It  will  be  understood  that  the  figures  fjiven  rcpre*ifTi1  the 
average  limits  only,  in  certain  iniEance5  the  lower  liniil  being 
somewhat  below  the  one  given,  while  the  upper  limit  may  be 
higher.  Quite  distinct  from  the  pitch  of  a  note  is  its  intensity 
or  loudnCK.^;  [his  depends  upon  the  amplitude  or  extent  of 
each  individual  vibraiion.  Alihongh  depending*  upon  entirely 
tliffcrent  physical  cordiiions.  pirdi  nnd  intensity  are,  to  a  cer 
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tarn  exlcnt,  related,  since,  as  the  vibrations  increase  in  mim- 
ber,  the  space  unversed  during  each  unit  of  time  by  a  vit>r;tt' 
ing  body  nuist  Uc  less.  We  cpiiic  iinconscii.msly  prove  tbc 
truth  oi  itijs  M^lc-mcnl  when  vvt!  rciiu^mlji.M' that  wi^  iis^oclati^ 
tijtid  M>uiiils  wiih  bit^li.  shrill  notes,  vvlale  l)it  reverM^  K  tnit- 
ol  tone^uf  the  lower  portion  of  the  register.  Ir  other  words 
a  given  lorcc  will  produce  a  inore  intense  sound  li  it  acta  upon 
a  body  in  such  a  manner  as  to  produce  molecular  vibrations 
rather  th^in  vibrationi*  r/r  intjs^t^. 

For  convenience  in  recording  the  v;inous  rates  of  \  ibration. 
a  tuning  fork,  or  other  sounding  body  making  sixteen  double 
viltr^itions  per  sei:nn<l  (V.  S),  may  he  called  C-*;  one  iii:ikmg 
double  this  number  oj  vibrations  would  be  called  C-' ^  iht: 
two  notc5  diflcrint:  from  each  other  by  an  octave.  This  divi- 
sion o{  the  muMcal  «cak\  should  be  remembered  a^  indicating 
that  ^^'hcn  two  mui^icnl  notes  differ  from  each  other  by  on 
octave  the  mtcs  ot  vibration  arc  as  H^o  to  onc- 

In  the  atjove  ve  have  considered  simjjle  vilJi^aiionj;  only  : 
but  it  is  lo  be  remembered  th;u  a  nnir  i*;  srlrlom  henrd  ab- 
solutely pure,  but  h  accompatiied  bv  uhk"^  ni  hijjticr  pitch  in 
the  mu5iGfdM;^ile.  Tliesc  arc  called  overtone?^,  and  they  mi^diiy 
the  clMrdcter  ol  the  fundamental  note-  These  overtones  give 
the  individuality  or  quality  to  the  various  instruments  used  in 
an  orchestra,  and  en;ib[c  us  to  disiini^oish  whether  a  given  note 
is  sounded  upon  a  wind  or  strinp  instrument.  These  hnr- 
monicft  are  much  more  prominent  in  the  lower  divisions  of 
the  scale,  and,  a^  will  he  Keen  when  we  come  (o  5^peak  o(  ihe 
functional  etaminaiion  i\\  the  ear.  are  to  be  borne  in  mind, 
ftEnce  by  their  percxption.  in  filacc  vi  the  fundamental  tone 
erroneous  deductions  may  be  drawn. 

Sound  waves  n re  propagated  in  any  medium  suiroundir^s: 
a  vibrating  body  at  rates  varving  with  Uic  density  oi  the 
medium.  The  rate  of  transmission  is  greater  in  solids  and 
Hqutda  than  fn  gases.  In  gaseous  media  the  rate  ol  trans- 
■nisnion  of  souctd  1ft  in  iaveiic  proporiioii  to  the  density  ni 
the  gas- 

\Vl-  ate  ijow  prepared  to  study  the  acliiui  n\  the  tran^mil- 
ting  mechanism  oE  the  ear  fmm  n  physiological  Mandp^iiof, 
bearing  in  mind  that  this  portion  ol  the  organ  subserves  the 
purpose  dimply  oi  conducting  atirial  vibrations  to  the  end  or 
gan  o(  ihe  auditory  nerve,  whieh  analv:et's  them,  so  th:it  «ich 
Individuat  nc^tc  produces  certain  ^pecitic  effects  upon  the  rc^ 
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ceplivc  centres.  We  next  conndcr  the  use  o\  ihe  v;irioiis 
poriions  of  the  condiiccing  mechanism* 

The  AuricJe. — The  auridt.  nrpreseniing  the  o\>en  end  nf  a 
fimnci,  colh'Lts  n^^riiil  vibration's  and  directs  them  into  tin:  ex* 
Icrnal  meatus.  Its  an^lc  ol  atlactimcnt  to  the  skull  ajui  the 
variations  in  contour  encountered  in  different  individual  no 
doubt  exert  slight  JnHuenccs  upon  sound  pcrceptior,  but  this 
fact  may  be  practically  disregarded  in  man,  and  llie  auricle 
may  be  removed  witlioui  seriou^ily  interfering  with  the  func- 
tion of  audition,  .Among  the  lower  animali^  Ihe  mjricle  play« 
a  very  important  part  in  the  sense  oJ  hiMiiEig,  bring  movable, 
and  callable  of  assuming  various  ]XJsiUQLS  fruui  voiition  oi 
reflex  aificn  in  order  better  to  collect  atrial  vibrationii  from 
dillcrcnt  points. 

The  External  Meatus,  — The  cMernal  meatus  constitutes 
a  tube  througb  which  the  sonorouN  impuUes  are  conveye<l  in- 
ward toivard  ihebbyrinih  with  undiminished  irtentity.  Even 
if  this  tube  is  very  small  in  its  deep  portion,  the  function  ui 
audition  m;ty  he  hut  litfle  imp^iiied,  the  owrilbliiins  in  the 
column  of  Air  bring  trnnsmittcd  nith  undiminished  intensity. 
If  the  narrowing'  takes  place  at  the  oriHcc  of  the  mcattjs, 
aciitcncss  ol  hearing  h  much  diminished.  This  condition  i» 
oijcasionally  found  in  the  aged  in  whom  the  tif»9iue«  have  un- 
dergone a  certain  amount  of  atrophy. rcsulttng  in  Itie  colls pse 
of  the  superior  wall  of  the  cartilaginous  meatus  to  such  an  ex- 
lent  that  it  lies  in  contact  with  rhr  inferior  wall^  compfetrly 
occluding  the  canal.  Occasionally  the  tragus  is  abn<krmally 
dcvcloftcd.  and  projects  backwatd  over  the  mrtutli  of  llic 
can*il  in  such  a  m:inner  as  to  nffcr  an  obstruction  to  the  er*- 
trancc  ol  the  sound  waves*  This  condition  also  renders  the 
hearing  less  acute* 

As  menti<med  in  a  previous  chapter,  (he  external  auditory 
meatus  is  not  directed  horizontally  inward,  but  ihccanibgi- 
noiis  and  osse<»us  portions;  join  at  an  obtuse  angle  boih  £n 
the  hnri/onljl  and  verticiil  phinc.  The  carlilaginous  canal  is 
directed  upaard.  backward,  and  inward,  whiJc  the  osseous 
portion  extends  forward,  diiwnward,  and  inward,  Where  the 
cart ihigi nous  meatus  joins  the  auricle  the  posterior  wall  pre- 
sents a  deep  fossa  or  depression,  and  the  antero-infcrior  wall 
of  the  bony  canal  close  to  the  membrana  tvmpani  exhibitfi  a 
somewhat  similar  feature.  In  the  carlilagtnons  otnal  this 
excavated  portion  acts  with  the  auricle  to  collect  the  waves 
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of  sound  ard  direct  llicm  into  vhc  m^alus  mIiiIc  by  the  hol- 
lowing out  of  the  antcro^infcrior  wall  of  the  dc>C[>cr  purlioa  at 
Ihc  mciilijs,  Itic  surface  presented  is  piiiabolic,  from  which 
reflected  waves  arc  directed  almost  perpendicularlv  upon  the 
drum  itiembrane.  Since  the  meuius  is  a  dosod  tiihe  it  Deci^K- 
SArWj  ^i.)Sfsesj,es  a  fundamenMi  noic,  which,  according  to 
Gad,**  licrs  in  the  foitrth  accentuaied  octave,  represcniinff 
;ib<MiL  4,056  V-  S,  The  efftci  *ti  the  res^want  flcUon  of  the 
ciiiial  u|K»n  nudiUoEi  is  pradiaiUy  inappreciable,  lis  primnry 
i>otc  lying  beyond  the  hrnit  of  the  cmivcrsationa]  voice,  When, 
however,  the  middle  cur  in  tilled  with  fluid  or  the  drum  incni' 
brane  is  much  thickened,  the  resonant  oclion  oJ  the  cnnal 
becomes  more  marked  and  is  demonstrable.  This  is  also 
true  when  the  me^itus  is  clo^d  with  the  finjjer  or  occluded 
by  a  foreign  body,  ihc  imprisoued  column  of  ;iir  vmdcr  these 
conditions  beii»g  set  in  vibraiiun  through  the  mediuni  of  ihc 
crdiii:tl  liiinrs. 

The  Membrana  Tympani. — ^This  structure  acts  at  once  a» 
a  protective  septum  to  ihc  parts  lyin^  within  the  middle  ear, 
and  as  a  mecbimical  device  for  the  recrpiinn  tif  sonorous  vi* 
bmtions,  which  arc  then  IrDnsmitted  through  the  n:^cnc^  of 
the  osf^icular  chain  to  the  perilymph,  bc^in^  broiij^ht  into  reb- 
lion  with  this  flui<l  by  the  foot  plate  of  the  stapes.  The  ad- 
vaniag^c  pained  depends  upon  the  relaiivelv  large  surface 
which  the  meuiliruiia  lynipiirii  prescnls  in  comparison  with 
Hiiil  o)  the  foot  plate  of  the  stcTprSn  Any  im|iltise,  there- 
fore, Acting  upon  the  membrane  is  transmitted  lo  the  stapes 
at  which  point  it»  power  is  much  augmented.  The  drum 
nicmbr;ii>c  is  ustinlly  spoken  of  as  a  tense  hbroua  septum,  and 
hence  shoidd  possess  a  lundamertnl  note  peculiar  to  ilsell. 
The  faci  (s,  however,  that,  owin^  to  ihe  arrangement  of  the 
mdUtinj^nnd  circobir  fibres  of  the  lamina  propria,  iis  mode 
ol  attachment  to  the  malleusi  hnndte.  iis  olilirpie  fio^fiion. 
arid  the  relaxed  condilkm  of  it!t  upper  portion— the  mcm- 
brana  flaccida — its  Iundame4ital  note  exercises  but  an  un* 
important  influence  upon  the  sense  ol  hcarJi\c-  ft  therefore 
iransmitfi  notes,  varying  prcatly  in  pitch,  with  equal  facDity 
and  wUhoviithe  accentuation  of  any  particular  tone,  a  phe- 
nomenon  which  wfiuld  necf«Karily  occur  if  the  rnembnme 
itself  jKissessed  a  fund^injental  note.     Tlils  impartial  iransmis- 
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sion  o(  i^oiind  waves  which  impinge  upon  it,  nrithout  reference 
to  their  pilch  depends  chicHy  upon  Itic  ditposivion  ol  the  cin 
Cblar  and  raduiinp  fibres  in  its  conneciive-li^sue  byer.  The 
circular  fibres  wrrve  to  »bl iterate  any  restmaiit  action  which 
might  reifuU  fmm  [he  nniialin^  1it»re%  In-iiig  thniwn  into  sym* 
pathetic  vibration-  hi  the  »nic  vtay  the  handle  of  ihc  maUcm 
unh  in  eutiin^  off  the  ovcrlnncs.  actui^  aa  a  luad  upmi  the  vj- 
brftUng  mcmbmnc  and  preventing  the  ;i€centualion  of  itny 
harmonic.  The  umbiiication  of  this  diaphmgm  at  (he  umbo 
poisesses  a  mechanics!  advanta^,  a  force  acting  upon  it  being 
increased  in  inteniniij  as  h  is  transmitted  to  the  nuilleus  handle, 
while  the  di^iancc  travrnird  by  the  m^niibruim  is  correspond. 
i:i^!r  diriiiui^fied- 

Thc  Ossicular  Chain.— The  nltcmale  conditions  of  condcn- 
salion  and  rarclaction  brought  nbout  by  a  funding  body  ai'c 
transmitted  to  the  labyrintbiae  s:riic1urc3,  after  impact  against 
the  drum  membrane,  through  thco*Mcular  chain-  I  he  outer 
member  of  this  chain,  the  malleus,  is  attached  lo  the  membra- 
na  in  the  manner  aUcndy  described,  while  ihe  ianerrno»;t  os. 
side,  the  «;I:ipe^,  is  in  contact  wiih  the  hibvrinlhtne  fluid  at 
the  ovat  windnw.  Ilclmhohz  "  has  shown,  from  ihe  physical 
laws  governing  the  E ran s mission  of  sunurcnjs  vihrationis*  a% 
the  dimensions  of  the  ossicles  arc. 50  minute  in  compnrison 
with  the  length  of  the  waves  wtiich  they  traoflmrt.  that  ihcy 
may  be  con^ide^ed  as  acting  ^n  ffiass^ — that  i*.  each  component 
nf  the  chain  acts  :kg  a  single  oscilhtin^  particle  of  infinitesimal 
dimensions,  rather  than  as  a  solid  body  the  molecules  of  which 
are  in  a  st;ilc  of  vihraihw.  Viewed  in  this  manner,  we  have 
(o  deal  with  a  syslrm  of  Irvers  through  whi.;h  ti  frirc  applied 
at  the  tip  of  the  malleus  acts  upon  ihc  slape!i  with  incmised 
energy,  hut  with  a  c<jrre*ponding  diminution  in  the  space 
traversed  in  a  unit  of  time.  As  the  result  ol  experiment,  the 
same  aultior  +  foujid  that  any  force  actings;  opon  the  tij*  of  the 
manubrium  was  au;*menTed  one  and  a  h^lt  limes  at  the  incudo- 
siapedial  articulation,  the  extent  through  which  the  tip  of 
the  long  process  of  the  incus  moved  beiny  diminished  two 
thittls. 

The  preceding  remarks  regarding  the  Icver-likc  action  of 
the  o«icl(^s  refers  only  In  forces  tending;  to  dispbce  the  mal- 
leus inward.     It  will  be  remembered  that  in  describing  the 
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ligamcnU  ol  t!ic  tympanum.it  was  slated  that  the  anterior 
fuid  posterior  licamerits  consulted  the  axis  b.ind  of  the  maU 
IcMJS,  this  boni!  being  4;iif3por(tid  Jt  thtir  pumis  o(  IdHeriion 
into  it^  neck,  and  Totalling  nlxnK  an  imagin;iry  lint^  pas^in;^ 
through  the^c  points  and  The  ivn^panic  nitachnicms  of  the 
lignTiR'nLs  ;is  ;iii  ^ixls.  The  pecniiur  Mniclutcctf  llir  inalleo- 
incudiil  artittibtion  must  also  be  bi>rnt:  in  mind,  the  articuUir 
surface  ol  the  lic^id  of  the  mallciis  being;  in  contnet  witli  the 
saddlc-sliaped  articular  sudacc  ot  the  incus.  This  articrulnr 
surface  is  provided  with  a  tcjothJike  projection,  $o  ihM  V'hen- 
€V(?r  the  manubrium  of  the  malleus  move*  inward,  wiili  a  con- 
sequcni  outward  movement  ol  The  head,  this  motion  is  irans- 
initled  Icj  I  be  incus,  and  hv  1iLi^  ossicle  c^nnvevect  to  the  Majies. 
If,  however,  the  lip  of  tiic  in;iuubriuin  is  drawn  outward,  ihc 
Ujothlikc  process  of  the  incus  no  lon|;cr  ctigagcs  the  tnal* 
leiiS,  and  the  urticular  surfaces  ol  the  ossieles  become  sepa- 
rated. 1-rom  ttiis  it  lolloivs  that  the  stupes  ts  but  slightly 
displaced  out^vard  under  ihcse  condilion£»  The  practical 
itiiportauee  at  thifi  will  be  %een  at  once  whtn  we  remeuilier 
how  frequently  the  tyirpanic  cavity  is  suddenly  filled  with 
air,  cither  by  aecidenl  or  design,  causinij  an  evtensive  out* 
wArd  di^pl:t(.emen1  of  the  nicndimna  lym[^:iiH.  IF  the  ailicu- 
lar  surfaces  remained  in  contact  under  ihcsc  conditions  the 
effect  vrould  be  to  draw  the  stapes  Jrom  the  ovjil  win- 
dow. The  long  ann  ot  the  lever  above  described  extends 
from  the  tip  of  the  tnanubriuin  to  the  short  process  of  the 
Incus,  while  ihe  point  ot  ir.-ins mission  of  force  :o  the  Biapcs 
lie*  in  this  line  at  the  lip  cif  the  long  process  of  the  intut. 
The  relative  lengths  of  these  twonrm^is  in  proportion  of  ihnce 
to  two,  and  the  inechanicii  advantage  g^.iifjtd  is  in  the  same 
ratio.  The  movcmcnl  of  the  sMpe?  i**  not  directly  inward, 
but  rather  in  an  oblique  pl^incthe  ossicle  being  rotated  about 
it*  lower  and  posterior  border.  Motion  in  this  oblique  plane 
result*^  not  onlv  from  the  peculiar  position  of  the  oval  win* 
dow,  bjt  also  from  the  manner  in  which  the  incus  is  f  xcd  xo 
the  tympanic  wall,  an  inward  excursion  of  the  malleus  carry- 
ing the  Umg  pHKes-c  iipward  ;md  inward  at  the  sitme  time. 
The  obliquity  of  the  plane  in  wbich  the  ossicles  arc  placed 
causes  a  slight  movement  lorward  in  addition  to  the  dis- 
plAeement  dci^cribed.  (he  rci^ultant  motirm  imparted  to  the 
stnpes  being  a  nrtation  about  its  posterior  and  inforinr  bor 
dei^    The  capsular  ligament  of  the  malEcoincudal  articula- 
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lion  plnys  im  imp/iriant  pcirl  in  the  pn:>pcr  performance 
ilic  lunctiu:)  of  ihis  joiiu.  If  ibis  li^aiin-Tii  U  ri-bx-d,  ihe 
articul.ir  »urfjtcc  o(  the  Tn^tllcus,  tnslrnd  uf  being  held  closely 
^n^inst  the  corresponding  surface  of  ihc  incus  and  engaging 
the  ioot]i-%hapcd  prtjcc^s  ot  the  articular  facet,  is  drawn 
nway  Irom  the  5:idd Ic-shnpcd  articular  surJnce  of  the  incus, 
and  causes  but  slight  movement  of  the  ossicle.  This  condi- 
tion would  interJcrc  particularly  with  the  transmission  of 
those  notes,  the  wave  lenpih  oi  which  was  relatively  con- 
siicrable— in  other  wnrds,  the  luwer  noies  of  the  rc^sTcr. 
Tni>  great  tension  of  the  c:ip'inl;ir  lig:iMu-itt  inletfwpt*  wilh 
free  iisdll^tiiiin  of  ihc  ossicular  chain,  and  consequently  with 
the  proper  transmission  of  MJnnd  waves,  particularly  tliose 
of  low  pitch.  High  notes,  demanding  but  lililc  displacement 
of  the  transmitting  mechanism,  are  relatively  Jess  interfered 
with  by  tinfimalies  in  ihc  tension  of  ihc  tympanic  ligaments. 

It  is  interesting  to  note  here  (he  experimenlfi  ui  Politzer* 
regarding  the  effect  produced  by  notes  of  various  pirch 
iipijn  the  exciirsictns  dI  the  ossicular  chain.  It  was  denuin- 
slratcd  that  the  oscillati'M^s  of  the  ossicles  were  less  olcnstvc 
for  very  low  notes  than  for  those  of  the  middle  portion  of 
the  scale.  When  the  pitch  was  very  high,  however,  the  am* 
plitudc  of  the  ossicular  vibrations  was  again  diminished.  The 
ivclghiing  of  the  ossicular  chain  interfered  with  the  trans- 
mission ot  lowpitched  sonndu,  while  the  higher  ores  were 
tmnvmiitrd  practic:illy  wiihi.jui  interferenc^^  As  slated 
above,  although  pitch  depends  upon  the  rate  of  vibration 
and  tnleiisity  upnn  the  rxtrnt  of  e*ich  (i<^ciM>iTior.  ^  certain 
rcUtion  must  exist  between  ihcm.  as  is  proved  by  the  well- 
known  lact  to  which  Ciadf  calia  attention — that  ol  two  notes 
sounded  with  the  siime  intensity,  the  higher  will  seem  the 
lojder,  The  importance  of  these  circumstances  can  not  be 
overestimated  in  their  bearing  upon  pathological  conditions 
of  the  C()ndiicring  upparato^,  since  the  result  of  clinical  ob* 
serv.^tiiin  ngiee.^  njth  ih^t  of  pliysiological  e^perimem,  show* 
iiig  that  in  afFt^ctians  of  the  transmitting  mechanism  a]i>ne, 
the  impairment  ol  function  occurs  first  fur  sounds  of  very 
low  pitch,  the  upper  notes  being  transmitted  with  a  iair  de- 
gree of  accuracy. 


•  Aiditv  ftlf  Ohrenlieltk.,  vol.  d.  p.  55, 
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The  Tympanic  Muscles, — Wc  have  considered  above  the 
part  pUycd  by  the  oibklLS  alortc.  wiilioui  regard  to  the  ac- 
tion «£  dnj'  mi)5ctc»  which  niij^ht  nuidify  their  rcsptmsc  to 
t aerial  vibmiions,  [t  is  necessary,  hort-cver.  to  beiir  in  mind 
ih^kt,  in  additioD  t3  ihcir  Li^mcntous  supports,  their  action 
H  modified  by  two  muscles— tlie  tensor  tympaiit  and  tlie 
«lapediiis.  The  an:uoiiii^;al  chnracterisi  ics  of  these?  have  al> 
ready  been  dewrribcd. 

The  lenaor  tynipani  muscle,  acting  alor^e,  would  tend  to 

dr^LW  the  ossicles  inward  and  upward,  crowdiiigr  their  articu* 

lar  surfaces  together  and  forcing  the  foot  phlc  of  the  stapes 

into  the  ovul  window.     This  displaccnienl  would  o\  necessity 

Krender  the  membrana  lymparii  more  tense;  bcnct:  the  name 

HdI  the  muscle,  although  its  actiao  in  ihta  direction  is  of  but 

■  little  pmeiicul  ifn[»i>rt;tnee. 

H       The  action  nf  ihe  ^t-ipcdius  is  antagonistic  to  that  of  the 

^oiiwclc  just  dcscribciK  since  by  lis  cniiuaction  the  MapcA  w 

drawn  out  ot  the  oval  window  by  rv)tatin|^  ojton  the  posterior 

^margin  of  the  Umt  pbtc,  wiih  the  cfiect  o\  reducing;  the  ten* 

"siori  oi  the  labTrinthinc  fluid.     It  is  probable  that  one  of  the 

chief  uses  oi  thcNe  muscles  is  to  protect  the  bbyrinih  from 

the  injurious  effects  of  loud  sounds,  or  of  the  sudden  conden- 

■  Wtion  of  -itr  in  the  meatus  from  any  cause.  Since  they  act  in 
■op[iiisilc  diteclion?L,  tbey  incre;i%e  the  elaNlicity  of  the  fjKsicu* 
br  chain,  the  one  guarding  the  labyrinth  from  sudden  pres- 
sure from  without,  while  the  other,  by  crowdin*:  the  ossicula 
ti^ethcr,  militate:!  a^ninst  any  outwanl  displacement  ol  the 
Bossicles  from  any  increase  in  intnitympnnlc  pre&sure.  One 
'^'alue  of  this  adion  is  to  gtmrd  the  capsular  ligament  of 
the  malleo-incudal  atiiculation,  the  fibres  of  which  would 

(pKin  become  strelrhed  by  rqtealed  condtrnMilions  of  air  io 
ibe  tympanic  mvity  if  it  were  compelled  Io  sustain  the  entire 
pressure. 
The  Muscles  of  the  Eustachian  Tubc^ln  order  that  the 
membrcina  tvmpani  may  act  dimply  as  a  transmitter  and  col- 
lector of  at^fial  vit^raiion^  oi  vari<nj&  leiifftiis,  it  is  essential 
that  it£  normal  tension  shall  not  be  interfered  with.    An  abso- 

■lutely  omst^ni  tensirjn  of  this  mt;mbrane  can  exist  only  when 
the  atmcjsphcric  pressuiv  is  the  same  on  rJifier  side.  To  pre- 
serve thisei)ujlibiiani,  the  c^ixity  of  the  tvnip;inu]]i,  under  nor- 
^iral  conditions  cominuni^tcs  freely  with  the  outer  world 
lirou|;h  the  bustachian  tube.    Owing  to  ihc  fact  thai  the  an- 
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tenor  An:l  inferior  w:ilU  df  the  mcmbr;inoij«  portion  of  the 
passage  arc  formed  nlmo^t  entirely  ol  hbrous  tissue,  the  au-, 
Icro-postcrior  walls  are  in  contact,  cxcci>t  alcii^j  the  roof,  whci 
the  patency  is  ^ireserved  by  the  hook-shaped  proceKK  of  the 
c^irtiht^nous  i^laTc,  Alihough  the  physical  conditions  ndmit, 
of  (he  canol  remaining  patent  in  this  situation,  ii  is  probabli 
thiit  the  miinuLS  inenibrazic  Hoitig  the;  p;i-y^igr  is  %n  himr]y  u\*- 
plied,  that  even  here  ihc  lumen  is  pratliciilty  oblilcraled 
when  the  [iarl?»  are  at  rest.  Ijul  ihat  J»li^hl  chani:cs  in  pressure 
sntFice  to  render  the  tube  permeable  in  this  portion.  This  is 
particularly  true  ii  the  intrutympnnic  pressure  is  increased, 
as  air  passes  more  easilv  from  the  tympanum  through  the 
tube  than  in  the  op[Ki«ile  direction.  It  Is  comparati%'ely  un- 
important  whether  in  certain  cases  the  cnnal  is  patent  while 
iheparuareai  n?*t-  Since  the  titration  of  iht-  tympanum  i* 
accompliishcd  ihnjngh  the  action  of  its  attached  muscles,  the 
pcirl  pbycct  by  them  in  audition  is  one  of  great  importance. 
It  will  be  remembered  th^n  the  Icusor  palsti  and  the  lcratt»r 
palnti  are  in  relation  willi  the  hbro-carlilagmoiis  portion  of  the 
liuetachinn  pnssage,  the  lt>rmer  arising  in  part  Iromitsnnlc- 
Hor  wall,  while  the  laCier  passes  beneath  the  mcmbratious  floor 
iihnig  the  inferior  border  o(  the  posienor  cartilaginous  wall. 
Conir:xciion  of  ihr-^^e  muscles  increa^rs  the  caliber  of  the  Hibc, 
llie  tenscii  diawin^  the  antt^rlor  wM  and  llie  cartnagiitocis 
hook  forward,  while  the  belly  of  the  Icviitor  is  aug'mented  in 
volume  during  contraction  and  presses  the  inlcrior  and  pos- 
terior walls  upward,  dindni-^hinj;  the  diametL-r  oi  the  canal 
from  above  dckwnward,  but  making  il  more  patert.  As  both  n( 
these  muscles  arc  broiin:hc  into  play  durini^  the  act  of  dcRln- 
lition,  the  removal  of  the  air  within  the  middle  ear  must  of 
necessity  take  pl;icr  \o  frequently  ih;it  the  ecjuilibruim  id  thir 
membrana  lympani  is  not  dJstarbed.  Tetnporary  vanalions 
in  prc^Hurc  are  umloul^rcdlv  ri»in[iens'ited  for  by  the  action  uf 
the  stapedius  and  tensor  tympani  muscles.  When,  owing  to 
atrophy  of  the  tubal  muscles  or  to  obstruction  o(  the  lumen  o( 
the  canal  from  swellinjj  of  the  lining  niembrane  or  from  Ihe 
presence  of  secretion,  the  passant  remains  closed  for  a  con- 
siderable period,  rarefaction  of  the  air  within  the  tympanum 
in  the  reMilt.  This  is  brought  about  by  the  absorptliui  of  air 
into  the  blood  circuhiTini;  in  the  lininj;  mmdimne  of  the  mid- 
dle car.  and  by  the  greater  facility  v^iih  which  the  air  passes 
from  the  Lyaipnnum  thaiL  in  the  opp  >iiitc  dirccUoEu     This  re- 
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t]ucltor>  in  pressure  within  the  middle  car  allows  (he  ircm- 
brana  tympani  and  atUchcd  ossicular  clwiin  to  be  forced  ni' 
\rard  hy  llic  pre^iurc  oi  ihc  atmosjihi-'rc,  crowding  Ihc  »lapci^ 
into  rhc  oval  window. 

The  Labyrinth-— The  phyMolocfy  of  llic  labyrinth  divides 
iificU  into  ai:  {nveftiigaiioii  of  ihe  function  oi  the  vestibule,  llic 

TA^  CiKFttfu. — The  cochlea  is  thai  part  of  ihc  Internal  ear 
i*pc<;iali/-rtl  fur  the  analyM':*  tif  sonoroLis  Vlb^ali^)n^.  Through 
lis  n|:cncy  each  component  ol  any  complex  sound  oflccta  one 
poriioi)  ot  the  terminal  librcs  of  the  auditory  nerve.  These 
variiius  stimuli  are  a^in  coini>tncd  in  the  lug^hiT  nerve  centres, 
kOnd  are  inlcrprelcd  :is  characteristic  of  some  particularvibrat* 
in^  body,  and  hence  from  education  enable  us  to  judije  of  the 
cofidilions  iindt-r  which  rhey  were  prodnt-ed.  Ti>  efferl  this 
vrpiiriirioanf  thecomplex  a^iial  vibrations  the  undutaiions  are 
transmitted  by  Ihc  conducr.inR  mechani-sm  loaenlummrf  flnuU 
ihc  perilymph.  Recollecting  the  anatomy  of  the  parts,  it  will 
be  remeiTibcrcd  that  the  cochlear  perilyinphalic  space  !a  di- 

Ivided  inio  two  channel*-  hini;  one  above  the  other,  communi- 
ccuiT*^  at  the  apex  of  the  ^pir:kl  by  a  n;tTT[»w  pav^ajie^  the  hell' 
coirema,  and  separated  from  each  other  by  n  septum  which  is 
pnrtuillv  osseous  and  in  part  membrarons.  The  membraiions 
fiorlion  tnclou^  between  il.s  rvvct  hiyeis  4  ehaiinelr  lii;nij|^nl;ir 
on  cross-section,  the  membranous  cochlea.  This  cnnal  is  an 
elongated  blind  pouch,  and  is  filled  wiih  cndolymph  in  nhicti 
float  the  uliimate  fibrCTi  oi  the  auditory  nerve, 

I       The  upper  cochlear  c^inal  communicates  with  Ihc  vcsttbwle, 
while  the  lower  Is  shiii  of!  from  the  middle  ear  by  the  mem- 
brane of  the  n>uiid  window.    The  membranous  cochlea  terml- 
nater^  al  its  Miperior  eviTx^^mity  :\%.  a  blind  SJic,  while  below  it 
Joins  the  saccule.     Tiie  lliior  nl  this  membranous  tube  be^^ns 
^t  the  upper  |Tart  of  the  round  window.     The  pcrilvnipbaiic 
;c  through  the  aqucductus  cochlcic  communicates  with 
le  subarachnoid  lymph  space,  while  the  endolymphatic  chan* 
neh  throujrh  the  aquednciuK  vefifibuTi,  opens  inio  a  sac  be^ 
Ktwcen  the  layers  of  the  dura  mater.     The  probability  of  the 
"  communlcaiion  between  this  dural  pnucb  and  the  fymph  chan. 

i)el&  of  the  ibir.i  ha^  already  bt-eu  discussed, 
^h      Ai^Hil  vibralioEtsC'immumcnfeil  In  the  Kiape>  ftroduceafnic! 
^wive  in  the  perilymph,  each  inward  excursion  ot  the  ossicle 
pushin);  ttM:  column  oj  fluid  bclorc  it  ihroui^h  the  scala  vc5- 
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1  jbttli,  ihcnco  ihrouj^h  tlic  hclicotrcma.  and  fin:il)T  ihroiijjh  ihr 
scala  lyrn|>;iiu  to  lite  round  wiiidtjw,  cht:  fiienil^raiiL- of  which 
is  poshed  outw.ird  into  the:  lymjKiniim  To  compensate  (or  iIk: 
inward  moikm  at  Ihc  vestibular  opening.  Since  tbc  Ubyrin* 
ihtnc  walb  arc  ri^td  in  every  other  Mtimlittn,  and  from  ihc 
well-known  phy^icnl  \aw  that  lluids  nrc  inconpressil^k,  this 
mation  of  the  pcTiivtnph  is  impossible  unless  the  fncmbranc 
oi  the  feneMra  ruTunda  is  dasiic.  The  ebsti::  partition  siepa- 
rating  ih<*«c  itva  chnnneU  modifies  U>  an  extent  ihe  course 
tiilcai  by  this  wave  in  tlie  pcrilvitiphaik  fluic).  Tiits  seplum, 
corisi*!!!!^  cif  two  layc^i?;,  rhe  spuce  beltviieii  l>c^[ng  lilleil  ivilh 
fluid  of  the  same  den^ty  as  i!ic  pciilymph,  pcro^iis  of  tbc 
transmission  ol  the  wave  mention  from  the  upptr  Ifi  iKc 
loift'cr  chfinncL  withotit  ncces^itutin^  its  pitssiige  thn^ngh  tl>c 
hclicotrcma.  It  is  evident  that  the  structures  wuIud  t^w 
membraiiOLifi  cochlea  must  sutler  ^ome  dUturbance  oC  ecfui- 
tibriiim  Irom  the  pass,igv  of  thi£  ^uid  wave.  An  impulse 
cauMnj^  the  inward  motion  of  the  stape*  U  communicated 
ti)  iht?  perilymph,  which  in  turn  txerf^a  prt^ssiirr  ii[nm  tlii: 
basibr  membrane;  this  ohistic  septum  yields  to  the  pre:ssnrc! 
in  localiEJeH  varying  according  to  the  pitch  (or  rate  of  vtbrA- 
lion)  of  the  particular  note  sounded-  The  depression  of  the 
basilar  membrane  nt  any  ^ven  point  causes  a  change  in 
poSLlion  in  the  MrnctureA  re&iin^  up<ni  It:  these,  it  ^vilt  be 
remembered,  are  the  haircclls  and  the  rotH  oi  Corti.  It  is 
probable  that  ihc  hair-cells,  by  the  iriciion  of  their  ciliary  pro- 
ce«.seft  against  the  reticular  incmbrant  or  aj{ain*t  the  rod*  o( 
Corii,  transmit  these  impulses  through  the  ncrvt-  filaments 
which  they  contain,  to  the  receptive  centres  of  the  brain. 
Since  the  cndolymph  and  perilymph  arc  under  equal  prc^tirc. 
a  lact  which  has  been  proved  by  The  invci^tigaii<m:;  oi  Osl- 
mann,*  it  follows  thai  all  vibrations  of  ihe  perilymph  will  not 
pasii;  the  entire  lenj;tb  of  the  scaU  vcfiiibuli  and  throuj^h  ihe 
helicolrcma  before  exciting  similar  w.nves  in  the  fluid  of  ihc 
scala  lyinpani.  but  will'pass  directly  throui;h  the  two  bjcrs 
of  tht?  miMulirancuiK  spiral  lamina  a1  any  ]inU\l  where  the  resist* 
ancc  is  Icm  than  that  which  must  be  overcome  by  the  passaffc 
ot  the  wave  through  the  hclicotrcma.  The  (act  that  ibe  di- 
ameter ni  this  communicating  channel  is  much  less  than  that 
uf  either  the  sc^la  vestibuli  or  the  scala  tympani  increases  the 
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resistance  m  ihH  direction  and  favor*  ihc  pasM^-cof  tht  wave 
through  the  cJasiic  septum  dividing;;  the  sect  la*-  The  inferior 
lamella  of  thin  pMrlition  U  ihe  Tiiemlir;in:i  IxiMlnrU,  :l  tissue 
calculated  from  ils  slriiclurc  tu  be  c.isily  aflectrcl  by  thanj^'t-^ 
in  prc&surc,  lnvc^sti^ation  shuiiH  tiial  iLic  paijllel  dines  ai 
ihc  mcmbninc  arc  shortest  in  the  lovrcit  pnrt  o(  the  canal. 
iind  gradually  increase  in  length  as  the  spiral  ascends.  The 
shorter  hbrcs  at  Ehc  base  ol  the  coclilea  will  yield  to  the  ]ire:i- 
$ure  eauKed  by  vibrations  of  short  wave  lf*nglh^  or  those  coi>. 
corned  in  the  production  of  the  hiK'^csi  notes  of  the  »ca\e, 
while  ih?  slower  osdiiaiionft  uf  the  low  nines  will  travel 
toward  ihe  ape*  ol  the  cochlea  before  displacing  the  basilar 
mciubraikc.  Anatomical  stmcture  and  |iliy>iuil  ]n\v%  Mmdrr 
it  probable,  therefore,  that  ihc  lowest  turn  of  the  cochlea  is 
Ct>ncerned  in  the  perception  ol  the  high  notes  of  tlic  scale, 
while  the  upper  turnit  serve  lor  Ihe  rectignilion  <A  the  dcqter 
sounds.  These  deductions  have  been  confirmed  by  the  phys- 
ioloj^ical  experiments  of  Baginslcy,* 

It  seetn*  probable  that  the  basilar  membrane  i*  the  p<]rtiim 
of  the  auditory  npparatvi?  designed  for  the  analysis  and  per- 
ception nf  niusiL'al  notes  as  originally  suggested  bv  Hen- 
sen.  an<1  th:it  tlie  l'o^]^  of  Corti  iirc  not  directly  cnncemed  Iti 
this  process,  as  I  lelmholt2  al  first  believed. 

It  is  quite  prob*iblc  that  These  rods  serve  to  damp  the  vibra* 
tion,<ol  the  menibrana  basibriin  and  to  restrict  ihem  to  limited 
portions  tor  individiial  notes.  The  fibres  of  the  b^u^itar  mem- 
brane vary  in  h-npth  fr<»m  ,041  millitnetre  mi  Iht  buM-  ol  the 
cxtchlea.  10  495  nullimclrc  At  the  a[ic:£.  In  nitniber  ihey  vary 
(it>m  13,000  TO  zaofjo.  It  i*  cvidcnl,  therefore,  that  thr  per- 
ception of  the  slightest  vanation  in  the  ra(es  of  vibration  can 
theoretically  be  perceived;  prac:i<:atlv,dit!ercncesi>t  one  sixty- 
[cunh  of  a  tone  can  be  reco^nifcd  by  the  trained  ear;  in  the 
higher  registers,  differences  of  hall  a  vibiatton  per  second  can 
be  di&tinin^iiishcd  bv  stctllcd  mtisicinns. 

Nufliing  ha*  been  said  in  the  precediny  p^K<"S  about  the 
influenet^  etened  upon  the  lr;r;ismiKKiim  of  fluid  w;ives  by  the 
comrDiinicaiioit  littwiL-ii  the  cudolyniphatic  and  perilym- 
phatic ctuinneU  and  the  intracranial  lymph  apacci.  It  In 
probable  that»  o'^Jns  to  the  small  calibre  ol  the  communicAt- 
inj-  c^nala.  ihc  Iriciion  ol  the  Jitiid  i£  so  ^rcat  that  their  prcs- 
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•ftro  U  no  [irnv^cil'Mi  against  a  sudden  increase?  in  tension 
'"  Hit  U^t  rTriihiDc  Huid.  sudden  au^^mcoiaiinn  in  pressure 
Iwlnit  compcrrvitcd  f<>r  by  ibe  dxafc  «eptum  covering  ihe 
nmml  win<tf,w.  When,  htmrrvcr,  ihc  increase  in  prcwurc 
wMhin  thtr  bbyriDtb  is  very  slow,  such  as  wouid  result  from  3 
rh»»inic  |>rucei§  nitbin  ihc  middle  car  with  the  production  ol 
'|*<W  'r^mneclive-iissiic  elements,  crowding  the  stapes  slowly 
Jiihi  ihe  Jrtfal  window,  it  is  probable  that  the  cqitiUbrium  of 
|ne  tttb)p-rlnihinc  fluid  would  be  pre&eiAcd.  in  part  at  lea*t,  by 
lU  |>Mui)[c  fjiiri  the  intracrani:d  lymph  sjiaces, 

'he  fwrcrplion  ol  musical  notes  by  the  agency  of  ihc 
W'flhtea  has  been  omtiderrd  ttrsx  on  account  <jI  iIj*  coin|)lex- 
U¥  ;  but  it  must  be  remembered  that  the  macule  of  the  sac- 
<rtil^atid  utricle  and  the  crtstfcoi  Ihc  ampullx  also  contain  the 
(•rminal  filaments  of  the  eighth  nerve,  h  is  probable  ibat 
A'ri*c^  and  perhaps  also  certain  musical  ^lunds  are  perceived 
hnr.  ii  vutMUl  aUoseemtbat  these  structures  are  particularly 
ik*i|^ed  lor  the  reception  of  vibraUons  of  great  amplitude, 
Wlilch  are  inierprrli'd  ns  <ounil,  hul  ih:il  cnmplcx  siiuiids  are 
Itiif  fully  Aiuly^cd  liere,  aiihoiigh  ceriam  v&rialions  in  pitch 
ire  fccogrii^tL  The  otoliths  are  found  here  and  prevent  loo 
«ileniJve  excjraions  of  the  cilix;  Iheir  presence  in  these 
feg^ma  alone  rather  adds  weijjht  to  the  theory  that  this  por- 
llfHi  of  Ihe  labyrinth  i^ designed  for  Ihc  reception  of  v-ibnitions 
irf  e(MKidcrnbleanifjUiiide,  whether  occurring  as  music:^!  notes 
t}f  lollowUiff  each  other  irregularly,  giving  the  impression  o# 
H  niA^f^^  it  »eein«  L^eriain  that  the  ullfnuite  aiiatyKiv  of  musical 
Iuum  C4n  only  take  phicc  in  thL'  c(ic;h1ea  ;  and  hence,  from  the 
mtabunlcal  structure  of  the  parl<ip  the  musical  notes  whose 
percrpiion  would  be  firf<t  interfered  with  in  any  involvement 
of  tie  labyrinth  Jollowin^  a  pnthological  process  within  the 
tymi»aniim  Hliontd  be  Ihnac  perceived  by  The  baaibr  mem- 
brane ftl  the  lowest  jjnrt  of  the  cochlea,  or  that  portiim  close 
In  the  tympanum.  Clinical  experience  supports  this  view, 
tinee  in  secondury  tabyrinlhine  utlLvliuiit  wc  hiid  that  de-  — 
(I'Cllve  perception  fnr  the  highest  ntite*;  of  iht^srale  iv  an  early  I 
iymptotn.  ■ 

T/ir    Stm.-intt/ar   Canaii.—Vnwxi    c-X]>crinkcnl3    upon    ani-       " 
fnaU  and   from  clinical  obfiervnti^ms  ir  i-(  supposed  that  the 
ftemiclictilnr  crm.^lt  arc  concerned  in  niainMinitig  tht^  equilib- 
rium ol  Ihc  bndv.  and  in  recngnl/ing  anv  departure  from  thl> 
condition.     Mow  much  thiii  function  contributes  to  the  abll- 
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icy  to  jtidi^c  of  the  location  from  which  3  jpven  sound  ccm^s 
c^n  not  be  clcltrmincd,  but  it  \&  probnblc  that  the  position 
which  ihc  head  assumes  in  onler  that  the  car  may  receive 
the  traxiniuin  [mp^t■^^Jnn  of  the?  Miiiinlin^  body,  conveys 
to  the  pcrccplivc  centre^  through  the  agency  o(  the  scmidr* 
cular  canals,  a  ccrUiin  sliinulu^H  which  enables  the  listener  to 
Iccatc  the  appry\im;itc  posuioo  ol  the  sounding  body.  Kc> 
ccntly  Evvatd*  has  Gttributcd  to  the  semicircular  canaU  the 
power  of  ioEcrprcting  a  sixth  special  flense,  which  he  denL^ini- 
njtc^  as  ihe  muficnlnr  scn^e  or  ^lnsch^tom]*l,  holding  ihat  the 
perception  and  mairitenancc  of  stable  eqtiilitinuni  ar&  regii- 
Lilc'd  Uy  tht!  Hcm  11  ircular  canals  ihrinigh  lhi!«  specini  sen^e. 
Sncha  clnlrn  is  dillicnit  tocontrovertH  Any  cltan^eMn  mu&clc- 
tonus  must  disturb  the  cciutlibrium  ol  Llic  Ujdy  to  a  certain 
degree,  und  this  in  turn  would  depend  for  i(«  apprccmtion 
upon  the  integrity  of  the  scmicircubr  ccinals.  That  these 
portionfi  of  the  intcninl  ear  are  the  perceptive  orji^ans  of  the 
sixth  special  sense  has  not.  I  think,  been  concinsivcly  proved. 
The  Effect  of  Changes  within  the  Middle  Ear  upon  the 
Labyrinth,^Since  the  hibyririniine  (Inid  \-<  M'[)iiT;iied  innu  the 
tym^.ttiikii:  cavity  by  an  elastic  mrmbr.mr  at  I  he  round  hTindow 
and  at  the  oval  \vindow  by  a  movable  o^seol]^  septum,  the 
foot'platc  of  the  slajK^,  it  follows  thai  cban^c^  in  the  tensdon 
of  the  ossicular  chnin,  due  to  relaxation  or  contr^iction  of  the 
elastic  struclurcs  within  the  middle  ear,  must  cause  varjaijons 
ol  pressure  in  the  bbvrinthinc  fluid.  Shorienin>;  of  the  os- 
sicular ligaments  .ind  of  the  tensor  lympimi  mu^de  will  eflect 
thi«  change :  or  tht-  vmit'  rtsnh  inijiht  be-  brought  :ibout  by  a 
rarefaction  of  thr  ;]ir  wliiiio  ihr  rympaTiimi.  ihe  tenviop  then 
bcin^  increased  by  tljc  atmosphciic  pressure  ^^ilhout.  Any 
h^rcc  acting  1o  di>iJacc  the  (oot^platc  of  the  sinpc^  inward. 
cjuiMTs  a  similar  displacement  of  the  labyrinthine  tiiiid  and  an 
outward  excursion  of  ihc  membrnnc  at  the  round  u  indow.  the 
extent  to  which  this  membrane  1*  moved  outward  tlepeiidliig 
upon  Lis  claetidty.  Any  sudden  inerc^ive  in  prc-iNure  mu>t  be 
compensated  for  by  :i  corresponding  dtspbcrment  af  this 
elastic  lamella,  ^ince  ihe  fricLion  of  the  fluid  ;i^aitj-st  (lie  w.'ilU 
n]  the  narrow  aqurducTus  vestibuU  nnd  iiquedocliis  oochlcit 
would  prevent  an  outward  How  in  this  dirccfioa  h  the  pres- 
sure was  maintained  for  a  conMdemble  time,  a  gradual  ouLi!ow 
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Ucmid*  ha5  shown  that  the  excursions  o(  the  membrane 
o(  tlic  round  vrindoA'  arc  (our  limes  as  extensive  a^  thi>5c  wi 
the  lout-pUte  oi  the  stii|»es.  in  rc^ixiniic  to  any  g^ivcn  lorcc  di^ 
pladn;;  the  lauer  inward.  The  area  o(  th<;  stapedial  foot-pl:iie 
[ft  IfTcater  than  ihai  of  the  membrjna  tympsini  scc»n<fari:i,  ;ind 
hence  dis|>b cement*  <*f  %\us  Utter  siruciuix*  must  be  corre- 
spondin);!)  more  extensive. 

Wlien  we  come  to  consider  llic  effect  of  conLlcn^jiiikii  ;iiirf 
rarefaction  ot  the  air  in  Uic  tympanic  cavity-  upon  the  tension 
of  the  Jabyrinthinc  fluid,  the  mcchnmsm  of  the  nuiUeo^incudal 
articuiatifm  musi  be  borne  in  mind-  The  cfiect  of  increased 
fl^frial  pressure  within  the  tyinpanic cavity  wouid  naturally  be 
to  torce  the  drum  membrane  nut^tard.  This  outward  move- 
meut  would  be  pafiicipated  in  bjf  th»f  innlk-ut.  and  lhri>ugh 
its.flnii-nlaiinn  wiih  the  incus  wonlt.l  he-  eommimicatrd  to  this 
ossicle,  which  in  turn  would  cause  an  outward  movement  of 
the  Mape:«,  with  a  reduction  of  the  prerMore  within  the  Iaby« 
lintb.  i'roni  the  peculiar  construction  o!  the  medico- incuda' 
joint,  vtTf  extensive  outward  excursions  of  the  mannbrium 
cst\>^'  a  i^panuion  of  the  articubr  surfaces  of  the  ossicle,  and 
the  stapes  is  displace^J  outward  to  a  comparatively  s]it;hL  de- 
gree as  compared  with  the  excursion  of  ihc  mcmbrana  tyiu- 
pani.  The  membnina  tvnipani  hus  hul  fitlle  ela^iinty.  owinj; 
to  tite  peculiar  structure  of  the  laminji  propria,  and  after  the 
maximum  oulwaid  displaccnicoi  has  taken  phcc  it  forms  a 
rigid  wall.  Beyond  thiTt,  any  iocrea*ed  pressure  within  the 
tympanum,  due  to  the  introduction  cither  of  atr  or  fiiiid. 
c^u&es  an  augmentation  of  Eabyrinthine  tenMon,  the  cavity  be- 
in^  closed  on  all  #idet  by  rigid  wahs,  with  iho  exception  of 
those  portions  of  the  inner  walls  occupied  by  the  ovat  and 
round  wiiidoKi'i,  This  increased  pressure  acts  uj^m  both  the 
fool-plate  tjf  the  stiipesand  the  meinbranii  Tynipani  secondati^. 
aincc  tticy  consliintc  the  areas  ot  least  resistance,  and  ihrir 
inward  diiiplacemcnt  is  opposed  only  by  the  normal  tension 
nj  the  Inbyrinthine  fluid,  which  is  slightly  less  thno  th:fci  of  the 
normal  atniiwpheric  pressure.  U'bcn  the  pressure  within  the 
tympanum  ik  increased  by  artirictal  means,  or  as  the  restdt  ot 
pathological  processes,  and  the  cavity  hiis  attained  its  );rea 
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c*t   dim<:iiM<ms  bv  liic  maximnni  dUplaccmcnt  of  the  mem- 
brana  tympari  omward,  ihc  noct  result  U  a  displacemeni  ol 
[ihe  niembrana  tymparii  letinuhirbi  umi  ni  iht  fooi^jihieot  the 
Miipfs  in«Mrd,  iin:rcasing  the  Icnsiixi  nf  ilir  pL'Tilyn;i]>h.     Tbc 
inovcmcnl  of  the  stapc*  toward  tlic  vcsiibulc  i.i  pcnnillccl  liy 
the  5C]>aration  of  the  articubr  surfaces  o\  the  malleus  and 
incus.      The  chnn^s  hi  ihc  cndolymphalic  pressure  arc  the 
_  game  11$  those  ill  the  perilymph.     Tliis  explains  the  phcram- 
f  CfiOfi    rjbsicrvtd    iref|u«ntly   after  overinHation  oi    The  tym- 
panum,   lunetJoii;il    eKaminritioii    indicsLiin|r    increased    l:ibv- 
,  riiithtne  teii&lon  in  spilc  of  the  fact  that  the  memhr;in:i  tyrn- 
|Mt]r  luirL  Item  Tt-s1<iri^c1  to  its  i]iirm:i]  p(islfi<»n, 

»roiil/cr*  has  shown  from  ctpcninicnls  that  as]]ii;itioii  of 
the  tynapanum— that  is.  ^trliticLtlly  diniiiii^hin^  the  zt^ria} 
|ires»ure  within  it— lowers  the  bbyrinthinc  pressure  insie^d 
ol  increasing  it.  We  might  suppo&c  at  first  that  this  latter 
C4)ndition  would  result  on  account  of  The  inward  displace- 
ment of  Ihc  o«dcubr  chain  from  the  prctt;urc  of  the  atmo^ 
phere-  This  dimiiuitioTi  of  [;ibyrinihiriL-  tenstr^n  following 
aspiration  of  the  lympanuin  in  Cduseii  iiy  the  rechiciion  in  prea- 
ire  over  both  the  oviii  ;iiid  round  windows,  whuh  more  thjui 
itcs  for  the  inward  displacement  oi  the  stapes  by  ilie 
icric  pressure  fr<)m  without.  In  HolifKers  experi- 
tuents  Ihc  pre^nrc  within  the  labyrinth  vrris  equal  to  the 
pressure  of  the  atmosphere,  vvhilc  durin^j  life  wc  know  tliai 
it  ii.  slij^htly  Igss  than  this,  and  in  this  conditicjn  a  moderate 
'reduction  of  tension  in  the  intni tympanic  air  would  tiiwer 
labyrinthinr  tension  considerLibly,  As  soon  as  ihe  pressure 
in  lite  niitldle  ear  is  greatly  reduced.  hLbyriiilhiuc  tension  mu^t 
increase  from  Ihc  cactcnsiVe  inward  excursion  ol  ihc  atapes. 
■  The  trulli  ot  these  conclusions  if  demonstrated  by  the  cHcct 
Hoi  a:4pi ration  and  auto-inflaiion  ui>on  the  perception  of  sounds 
Bol  diflf«rcnT.  pitch,  as  wed  as  the  influence  winch  thene  pro- 
"  eedures  etert  upon  the  conduction  of  sound  ihrouph  the  solid 

»  media  of  the  tlcuLI.  Ii  has  been  ^jroved  l>v  Be;/old  jnd  Sieben- 
mann+  thai  a  xudtJen  im^rease  in  lahrrinrhine  pressure  rendern 
ife  perception  o£  lu^h  [lolcs  more  kreii,  and  iiicrctises  bone- 
cimduction  as  a  r\ilc.  The  uverinlfationoE  the  tyrapannm  \in^ 
been  found  by  the  %amc  inveMi^ators  to  effect  r^irnilar  changcft. 
Aspiration  ol  tUe  middle  ear,  on  the  other  hand,  accordini;  to 
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Sicbcnnaann,*  uMjallr  diminitihcH  borc-ci>ndticliiin — a  rcT^ull 
wbich  wc  ^bould  cjtpcci  irom  the  rcduclioit  of  Libyriuthifvel 
pressure.  The  power  of  hearing  high  notes  h  nol  pa^tic^u. 
Lirly  affected  by  ihia  procedure,  on  account  oi  the  sbori  wave- 
lengths oJ  aach  Miu\t6$  ind  the  pro\ij»iTy  u(  the  ^tre»  to  ihc 
middle  ear  of  ihr  aichlrn  specinlizrd  for  their  reception.  H 
ihe  pcfcepltori  of  hi^li  iujIcs  is  ai  all  affected,  it  i%  leiKJercd 
lew  keen. 

Ii^crcctacd  tension  vritlun  the  labyiinth  from  dUplaccments 
of  the  osskuiar  cbaia  invrard— a  condiiiuu  which  may  he 
brought  about  from  ft  shortening  of  the  muscular  or  Ugii- 
tnentous  structures  atiAchcd— is  oorrected^up  to  a  ceruin 
point,  by  a  dUpLicement  of  1  he  nienibrara  iymp;i»l  M^coiidai 
in  the  opposite  direclion.  When  the  liniil  oi  iu  ebtncity 
readied,  ihe  perilymph  ean  no  Ioniser  vibrate.  Up  lo  if^s 
point,  however,  the  entrance  of  Mniud  wave»  Into  the  Uljy- 
rinth  U  not  prevented.  Under  certain  pathoiogic:\l  condi* 
tion^thc  membrane  ol  the  round  u'iiidow  becomes  thickened 
a »d  loses  its  eb^ticity.  When  this  occurs  even  a  mixlerute 
displacement  ol  ihc  stapes  inword  moy  be  suflicient  to  render 
vibration  of  the  labyrinthine  fl\dd  impossible.  This  rigidity 
ftl  the  roimd  window  exerts  a  greater  intluence  when  sudden 
c1iaii)fe^  in  l^byrincliirie  tension  occur  from  extensive  and 
Midden  displace  in  cut  of  llic  rneinbraiia  tyinjiam  and  o«dcular 
chiin  inw<ird>  than  where  these  chttnges  come  on  gnidu^lly. 
When  the  pressure  is  slowly  increased,  a  compensatory  outflow 
of  the  labyrinllitnc  Huid  Ihrouj^h  the  channels  of  communica- 
tion with  the  intracranial  lymph  sp.ices  is  piissihic ;  but  sud- 
den augmentation  of  lenaion  can  nut  be  relieved  in  this  way, 
C3n  aectmnt  of  the  friction  of  the  column  uf  fluid  against  the 
walls  of  the  cnpiihiry  passages  through  which  it  is  lorced. 
This  explains  why  wc  fiiid  mj  ^i<.%u  a  [educi^Mi  ai  the  upper 
lope-ltinit  in  sudden  closure  o(  the  Eustachi;ui  tube  while 
proiifcrativc  chani^cs  within  the  middle  car  cause  secondaryj 
labyrinthine  involvcmcnl  only  after  a  long  periiK] — in  the  on©! 
case,  pressure  being  incren^cd  suddenly,  in  the  other  cose, 
fj^dually.  * 

The  individual  parts  of  ihe  auditory  ti^ci  having  been 
cimsidered,  a  few  words  may  nol  be  out  of  place  in  review, 
ing  its  action  as  a  whole. 
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Undi-r  orriinary  cfmdilions,  sonorous  impulsTO,  projected 
through  the  air,  rtflch  thccnd-organ  ol  the  ncrvt;  specialized 
lor  sound  perception  by  the  transiri  m.iiion  of  atrial  waves  of 
condensaiioD  atw!  rartffacdon,  iTirnitgh  the  agency  ^A  ihc  tym- 
punier  *lr^I(Tl^lr^,v,  Into  wiivcs  of  siniihir  character  in  the  laby- 
rinthine fluid.  Thcic  waves  in  lurn  impress  the  Icrniiiml 
filumcnt»  of  iHe  auditory  nerve  in  a  Ttpccific  manner.  Nor- 
mally, then,  sounds  ;ire  best  heard  through  the  air;  it  U  pos- 
sible, however,  for  the  fluid  within  the  labvrtntb  to  be  set,  in 
vil:)ratioii  through  the  medium  of  the  cranial  bones,  resulting 
tn  the  phenomenon  of  sound  perccplion.  When  the  laby- 
rimh  is  imact.  musical  notes  are  interpreted  with  a  faEr  de- 
gre<f  of  accuracy  when  lliry  ri'^nb  \h<'  hdiyrinlh  by  bone- 
ciwdnction — thai  is  when  the  vibnitin^  body  is  brought  in 
contact  \vith  the  bones  of  ihc  hcad>  There  arc  reasons  lor 
b;:licvin^  that  even  when  the  labvnnth  is  seriously  affected 
the  auditory  nerve  ivscit  may  react  to  vibrations  which  arc 
conveyed  to  it  through  the  bones  of  the  skuU,  An  e^iptana- 
tion  ol  thi*  fact  U  (offered  by  Gad,*  who  advances  the  hy- 
pothesis ihai  under  normal  conditions  the  auditory  nerve- 
trunk  not  only  transmits  stimuli  resulting  from  the  ^uEilvMs: 
of  complex  Miuiids  hv  the  labvrint)i.  but  is  aIm)  excited  by 
the  impulses  0I  the  vibrating  body  acting  as  a  mechanical 
siimu]u3-  This  last  effect  ivill  not  be  prevented  by  the  de- 
struction oi  the  portiiin  of  the  nerve  designed  for  the  analysis 
of  sound,  the  impression  received  afleclinp  the  sensorium  as 
a  whole  rather  than  as  distinct  itidividucil  notes.  The  In- 
crensed  electric  irntabiUtv  ai  the  nerve,  so  often  found  where 
the  labyrinth  has  been  destroyed  in  the  conrer  of  physio* 
lofriL.-al  cxpeiimi^nts,  rather  adds  weight  fu  thi^  view-  Kven 
where  the  labyrinth  is  entirely  separated  from  ihc  auditory 
ncrvc-trunk,  the  excitation  of  the  nerve  by  soiindinj^  bodies 
of  diUcrcnt  pitch  would  probably  produce  different  effects 
upon  ihe  percq>five  centres,  ahhoujjh  the  exact  differences 
could  not  be  defined  by  the  subject.  In  this  hypothesis  the 
aiKlitory  nerve  follows  the  laws  which  govern  the  reaction  of 
alt  sensory  ami  moIc»r  nerves  to  sthnuli  iif  various  kinds, 
whether  they  be  thermal,  mcchnnical.  or  electrical.  The 
weak  point  of  this  theory  lies  in  the  fact  that  in  physiologicftl 
expenmcnts  one  can  never  bG  certitin  that  Ihe  cochlea  has 


*  6«hwirU9e.  lUndb,  d«T  01li«ix>.  itfff.  vtil.  \,  p.  J4I. 


r/i       THE  ANATOMV   AND   PHYSIOLOGY  OF   THE   KAR, 

been  ciitiicijr  destroyed,  wliilc  in  cases  of  cxfotbtioit  of  the 
cochlea  hi  man,  as  the  rcsuii  lA  di^tcase.  the  procc^  has  usu- 
ally been  unilateral,  and  the  f>art  played  by  the  unaSceted 
car  cnn  not  be  excluded  with  crrlainiy-  Comidi  *  has  di-mon- 
fttrated  by  experiment,  that  in  the  porpoise  destruction  oi 
both  ccKhleje  causes  complete  deafness;  but  tt  Is  not  safe  to 
f;ay  that  Ihc  siimr  rr\idt  will  Ifillnw  in  \he  htinnin  njiE-rie-s.  Il 
Is  enoiij^h  ktr  pratllcal  purposes  lo  romcmhcr  tliat  the  ex<ict 
interpretation  of  sound  is  only  possible  wheii  the  cochlea  is 
intact :  v»  hik  it  is  probable  that  the  slimulHlion  oj  the  ncrA'c- 
trunk  itscH  inny  be  cITcctcd  by  a  sounding  body  or  other 
stimulus,  even  il  the  end-or^an  hus  been  destroyed. 

The  Concerted  Action  of  the  Auditory  Apparatus.— ft  i% 
still  a  question  of  dispuie  as  to  the  exact  jnHuencc  exerted  by 
ihc  audilory  organ  of  one  side  upon  that  of  the  opposite'  Me 
t*f  the  boily.  Unquestionably  the  hr^ring  is  most  dcHcatC 
wlicn  hoih  origans  arc  in  pejfcct  condition.  U  one  car  ta 
occluded  by  ttie  finger  or  obslructcd  from  any  pathological 
process,  sound  perception  becomes  less  acute,  and  the  power 
to  distinguish  ilie  locaiir^n  u(  a  sounding  body  is  correspond- 
ingly interfered  with,  Ni*  doubt  the  correlation  of  the  organs 
of  the  opptksite  sidc^  depends  largely  upon  the  decussation  o! 
the  fibres  of  the  cochkar  nervt^  iu  the  brain, as  describt-d  in  the 
pages  devoted  to  anatomy  of  the  auditory  nerve,  It  nnisl  be 
remembered,  however,  that  if  pcrfecl  audition  presujjposes  ihc 
anatomical  perfection  oi  boih  organs,  a  conditif>n  might  exist 
in  which  the  transmission  of  sonorous  waves  by  the  apparatus 
of  one  side  \vou!d  be  so  incorrect  as  to  interfere  with  the 
perception  of  those  conveyed  throu^^h  the  auditory  organ  of 
the  opposite  side.  Cases  are  met  with  in  which  the  hearing 
can  be  impmvcd  by  rompletely  occluding  one  ear  ariilicicilly, 
thus  r^LliHling  tlie  sonnd  wave?*  from  it.  Thiil  in  the  nottmtl 
subject  binaural  audition  ts  better  than  monaural  is  csipliiincd, 
according  to  Urbantschilsch,+  by  the  fncl  that  the  stimulation 
of  the  peripheral  organ  of  the. auditory  nerve  on  one  side,  ren- 
ders the  perceptive  centreonthecorrespondingside,  and  which 
receives  libres  from  the  opposite  ear^  more  susceptible  to  ihe 
action  of  ihe  sound  waves.  This  cxcitaiion  of  the  receptive 
centre   renders   It  responsive   lo   slight   stimuli    reaching   it 
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through  tVi^  opposite  can  In  support  of  ihis  ar^mcnl,  we 
rccull  l\ie  l;icjt  Ib;it  the  ;ic:u1cfnesi^  at  aitditiuu  u\mn  one  sicfe 
(<jr  any  given  sound  will  be  incrcaecd  if  the  organ  of  tlic 
opposite  skk  is  at  the  same  lime  brought  under  the  iiillucncc 
of  sound  wuvcs  ot  a  different  character  ;  thus,  for  instiince,  a 
watch  mity  be  more  dearly  perceived  in  the  right  car  U  n 
vibratinj;  tuning*  fork  is  held  close  to  the  meatus  of  the  lefL 
In  this  w»y  Urbanischitftch  explains  tiie  phenomenon  ol  pnra- 
cou«is  Willisii,  the  action  uf  loud  sounds  serving  to  stimulate 
the  recc[jrive  centres,  aiirr  whith  relatively  fe-L-hle  ^timiiH,  :i5; 
vihiatJujis  of  si\vA\  iiinplilniht,  may  be  perceived.  Bin;iur;i) 
audition,  then,  would  owe  its  acutcness  to  the  exciting  aclion 
<A  one  auditory  centre  upon  the  otlicr.  Politzcr,"  on  ihc 
other  hand,  helicvc*  that  the  greater  ncutcness  ol  binaural 
;iudiikoii  dcrpcnds  upon  the  lact  that  il  represents  the  effect 
ot  an  impulse  acting  upon  a  greater  area»  and  hence  pro- 
ducing a  mure  marl:cd  impression,  upon  purely  mechanical 
principles.  This  latter  suggesiion  seems  the  more  simple,  and 
yet  a  close  ob^ervaiion  o(  the  [^hfuoint'iia  j>ntdiiLed  by  van- 
cius  palliiilogical  processes  rcvcal^  the  existence  ni  ^uch  an 
intimate  interdependence  between  the  organs  of  the  opposite 
sides,  Itiat  it  h  hard  10  believe  thai  this  association  docs  not 
pby  an  important  part  under  normal  as  well  as  under  patho< 
logical  conditions. 

Reflex  Phenomena.— We  have  spoken  nt  length  of  the  ac- 
lioii  ul  itnc  juditory  organ  upon  tlie  other,  but  it  niu>t  nut  be 
forgotten  that  the  nucleus  of  the  eighth  nerve  of  cither  side 
conimunkaie,%  not  %m\\  wi!h  it!t  fellow,  but  h  intimately  asso- 
ciated with  the  central  nuclei  oi  the  other  cranial  nerves,  as 
well  as  with  various  spinal  centres-  The  function  ol  the  ear 
is  adected  not  only  by  the  action  ol  sonorous  waves,  but  also 
rcflexly  by  the  action  of  various  stimuli  uj:oii  oihcr  centres 
with  which  the  auditory  is  in  intimate  relation.  Conversely, 
nay  excitation  uf  the  sound  f)erceiviiL;^  appar^itus  may  elTect 
psychical.  ncnsurVf  or  motiir  changes  in  rcinutc  regions  ol 
the  body.  The  phenomenon,  often  observed,  of  starting  at 
any  sudden  sound  undoubtedly  depends  upon  relic x  action  ; 
the  association  between  particular  sounds  various  colors  and 
is  an  example  of  the  curious  effect  produced  on  account  of 
the  communicating  fibres  Iwtwcen  the  acoustic  and  visual 
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cenir«t-  On  the  other  haiitl,  ihe  power  cf  audkion  maybe 
perverted  or  annulled  rt'flexlj",  by  a  paihoioginil  don<]iiion 
affecttiig  fi^rcA  of  a  nerve  trunk,  the  centres  of  wMch  are  in* 
tim.ilely  iissi>tuilt-d  vvi(h  ihc  aucJititry  ncive  nviclci. 

Phenomena  dependent  upon  Circulatory  Changes.^ 
TKrougli  tlic  inlimntc  rclnliun  which  exists  between  the 
blood-vessels  r>l  the  lat>)'riiiti).  the  tympanum. the  higher  nerve 
centres  presiding  over  audition  and  the  cervical  sympathetic, 
it  \&  plain  thai  drcubtory  clianji^es  must  exert  an  important  irv 
fluence  upon  the  function  nf  niittinoii.  perverting  or  impairing 
it,  either  indirectly  hv  indiiinTi^  va.scubr  cliaii^e.'i  within  ilic 
tyiupanuiu  or  diicctLy  by  causing  ci£x;uljitory  changes  in  the 
end  organ  or  ganglia  of  the  eighth  nerve.  Tliis  lact  is  to  bo 
particularly  remembered  in  cfmsidcring  certain  subjective 
symptoms  frequently  complained  ol.  experience  showing  that 
correction  of  vaso-motor  tone  often  relievef^  the  inauUestA- 
tionB.  On  the  other  ^and,  disturbances  in  the  blood  supply 
may  depend  upon  actual  organic  changes  in  the  vessels  or  in 
the  blood  itsflf.  Il  i*  i-vidf^nl,  espetiiiUy  in  thr  arnsiilenition 
of  subjective  phenumena.  thai  there  exists  a  bri>ad  fitdd  for 
speculation,  not  only  in  diagnohia,  but  also  In  the  selection 
uiappropnntc  lhcriipL:iitic  mca!<uiT5. 

Secondary  Phenomena.— in  this  same  line  lie  those  di»- 
turbanccs*  both  objective  and  subjective,  ^vhich  de|>eiid  upon 
a  morbid  process  in  toujc  other  organ  of  the  body,  Here  w« 
may  mention  the  symptoms  met  with  in  connection  with  coiw 
gesllve  derangements  of  the  larger  viscera,  and  relieved  only 
by  remedies  appn>priate  for  the  ct*rrection  of  (he  rxeiling 
cause-  UisiuTbancc  of  the  auditory  centres  in  tlic  female  is 
not  uncommon  in  uterine  and  ovarian  disorders. 

The  relation  between  oculnr  and  aural  derangements  has 
lately  been  emphasized  by  Oliver  and  Cleveland  ;  ■  many  of 
these  must  be  rellex  in  character.  The  reflex  disturbances  of 
the  most  importance  are  those  occurring  in  the  domain  ofi 
the  iri^cniinal  n^^rve.  Thi*  nerve  supplier  matiy  fitamenLA  to 
the  external  and  middle  ear,  ami  in  rhe  hitlcrr  loraiinn,  it  will 
be  rcmcralscrcd.  a  close  association  c\isTs  bclwccn  Lfic  crainal 
and  sympathetic  nerves.  As  a  result,  any  morbid  condition 
which  involves  psirts  supplied    by  ilie    trigeminus  may,  by 
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JnYolvcmcnt  o(  the  ncr\c  clement^  wliich  ihcy  contain,  so 
interfere  with  tlic  trtiphic  siipply  of  same  jxiriiftn  of  the  car 
as  to  cau&e  not  only  Uinctional  disturbances  but  even  organic 
changes  in  ihc  ti^^uen. 

In  tbis  connection  the  influence  nf  dental  eariefi  is  ihc  most 
fatnUiar  instance,  it  hnvin^  hern  pnivrH  th:it  ck'L';iveci  Icetii 
may  produce  not  only  a  functional  disturbance  of  the  organ 
ol  hearing,  tjiit  al^o  an  :icutr  innariimaijon  id  the  tympaniini. 
Most  intercsling.  also,  is  the  close  relation  between  corre- 
sponding parts  of  the  auditory  apparatus  oi  tlic  opposite  sides 
oi  the  body.  Here,  no  doubt,  the  phenomena  observed  de- 
pend upon  reflex  action  llin.mi^h  the  gympathetic  and  cranial 
nerves  and,  in  mary  cases,  upon  the  decussation  of  the  audi- 
torv  fibren  v.iibin  the  br;\in.  The  effect  in  ;tl  first  reflex  in 
character  hid  kder  the  result  of  degeneration  or  atrophv. 
Thc  soHraUed  ''  sympathy  "  between  the  car  of  one  side  wiih 
that  ol  iii  fellow  was  recognised  by  Kramer*  Wharton  Jr»nes,+ 
and  mony  other  early  writers.  Recently  Urbanlschitsch  J  has 
written  extensively  upon  the  subject. 

The  effect  of  increased  labyrinthine  tension  Irom  riijidity 
and  displacemcmt  inward  of  the  ossicular  chain  upon  the  func- 
of  the  opposite  ear  i*  made  promtneid  liy  Weber-lJel* 
fd  by  Cholewi-I  The  writer^  has  also  called  atrmtion  tiiihe 
lact,  especially  in  cases  operated  u[Jon  (or  chronic  iiillamma- 
lory  conditions  o(  the  tympanum,  that  Ihc  function  oi  the  op- 
posite car  has  been  improved  alter  operation.  Cicll^O  is  in- 
cli»cd  to  look  upon  the  temporary  impairment  ol  function 
observe*!  when  the  meatus  is  closed  %vith  the  Iinj;er,  while  at 
the  same  time  a  vibrating  body  is  held  close  to  the  tinob. 
siructcd  meatus,  as  due  lo  a  reflex  contraction  of  the  len- 
vir  lympani  muvele  upon  the  non-occluded  side,  and  m;ike<( 
use  of  the  experiment  lo  prove  the  integrity  ol  the  upper  cer- 
vical nerves,  these  Jjcin^  comprised  in  the  reflex  chain.     It 
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seems  to  rae  thai  ihc  manifc4t;Uion  can  be  betier  accoimtCMl 
lor  by  ihe  rllrec:!  crHcct  *ti  \hc  ]iic%s\.iTt  ujMin  the  end  organ  oJ 
the  acoustic  nrrvr.  and  the  I niti amission  of  tlic  5t{nii]lu&  to  the 
[>crccptivc  centres  of  t>oth  sides. 

Ukc  other  ncrvC!*,  ihc  auditory  Irunk  mny  be  rendered 
!c*»  capable  ol  transmitting:  impulses  cither  by  overuse  or 
disuse,  and  tor  the  same  reasons  the  hi^'hcr  receptive  cen- 
tre* may  eeasc  to  iiirctionate  propeHy.  Tims,  H  the  ear  is 
tubjccled  for  a  lonff  time  to  the  action  of  a  single  sound,  this 
particular  note  will,  afier  a  lime,  cease  to  be  |]rrcetved  aft 
readily  »^  si  the  bt^ginnin^  of  the  experiment,  rihhough  per. 
ceptton  for  other  notes  of  the  scale  will  be  unaflecLed*  H,  on 
the  other  hand,  the  nerve  is  allowed  to  remain  inactive  (or  a 
long  periods  as  whore  serious  obstruction  \o  sound  conduc- 
tion ha^  rendered  the  car  of  little  practical  use,  tt  is  found 
that  even  after  the  removal  of  the  obstruction  and  the  re*to- 
raiion  of  the  conducting  mechanUni  to  a  normal  condition, 
the  function  of  the  ear  is  imperfca  from  the  fact  that  the 
nerve  hiL^  hrvn  su  hint;  at  rest  lliai  il  is  nni  iitile  to  suh^iervr 
the  purpose  ff»r  which  il  was  designed.  t)n  the  other  hand, 
after  the  nerve  trunk  and  receptive  centres  have  been  onci* 
eiGcited,  they  react  more  readily  to  stimuli  and  require  less 
cnergry  to  maintain  them  in  a  condition  of  initabJlily  than 
would  be  required  to  arouse  them  from  a  state  of  repose.  It 
i*  freqtjenily  found,  in  testing  the  hearing  with  a  watch  or 
other  similar  instrument,  that  the  hearing  distance  will  be 
greater  if  the  sounding  body  is  first  held  close  (o  the  ear  and 
then  gradually  withdrawn  until  it  is  nn  longer  he.iri),  than 
if  the  experiment  :n  reversed  ;  the  sounding  Ixidy  being 
pradually  carried  toward  the  ear  from  a  point  at  which  it  h 
not  jjt^rceived  until  a  position  i^  reached  where  it  is  distinctly 
audible-  This  means  simply  that  the  auditory  nerve  havini: 
once  been  excited^  reacts  to  a  stimulus  of  less  inEemity  than 
Jthat  required  for  its  initial  exdtaiii«u  On  account  of  the 
dccnssaiiiiii  of  ihc  audiUiry  fihrrs  in  thr  meduU;!,  it  Is  alto 
true  that  the  functional  activity  of  Ihc  car  on  one  side  may 
be  increased  by  stimuli  directed  to  the  opposite  ear, 

Urbantschitsch  *  explains  this  upon  the  hypothesis  that  the 
excitation  of  the  cortical  centre  of  one  side  by  mc^n^  uf  sowh 
rx>us  vibrations  acting  upon  the  oppcistte  ear  renders  tound  per- 
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caption  mor«  acute  in  the  other  car  on  nccoiint  of  thcdccussQ' 
tion  oJ  the  aiitliit>ry  hbrcB.  through  svhich  the  cortical  ccrirc 
receives  fibres  from  the  labyrinUi  of  the  corresponding  ^x\<i 
oppo&itc  siifes.  Siimuhitior  of  ihc  c>pj>ciwTe  labyrinth  incrcnses 
the  irril^iUilily  uf  thi?  cc^ritre  ^int)  cnusc^^  ix  to  respond  to  2 
slighter  stimulus,  whether  this  is  received  thriiugh  ihe  cor- 
responding or  opposite  end  urgan.  1  have  aircadysiiggcsted 
MJch  an  influence  in  explaining  the  improvement  observed  in 
the  organ  not  operated  upon  in  cases  subjected  to  operative 
procedures.  Urbantschilsch  "  has  so  extended  the  fiHd  ol 
po»£tble  utility  in  this  direction  th:vt  it  is  of  the  utmost  inv 
portance  to  bear  the  relation  in  mind  on  account  of  its  thera- 
|>culh-'  iisefulncs*.  This  writer  urges  that  this  sHmiiUttion  of 
Ihe  perceptive  eeotrcs  may  follow  the  action  of  S4)norous 
vibrations,  even  il  ilic  car  acted  upon  is  so  defective  :is  to  be 
incapable  ol  transmitting  impulses  to  the  degree  necessary  for 
actual  sound  perception  on  the  part  of  the  patient  In  orhcr 
tfordSr  when  the  organ  of  one  side  has  been  rendered  entirely 
useless  by  sclerotic  changes  in  the  conducting  mechanism,  he 
dcem^  it  warntniable  to  relieve  this  physical  abnormality  be- 
fore the  iiilliience  which  it  may  exert  tipon  the  opposite  *ide 
can  be  decided. 

We  have  discussed  the  eRcct  upon  the  receptive  centres 
o(  ovcrMimulaiion  by  sonorous  waves,  and  aha  the  result  fol- 
lowing n  long  period  of  inactivitj'.  It  must  be  rt-mfmbercd 
that,  like  oUier  nerve  centres,  the  auditory  nuclei  and  fibres 
react  to  other  stimuli  than  those  for  which  they  were  espe- 
ciallv  designed,  Prr<iSiire  upon  the  terminal  rilamenis,  trunk, 
or  centre  of  the  cij^hth  nerve  excites,  perverts  <"■  drstroys  its 
[unction.  SHfi^htly  iiicr(*a«ed  pTcssure  upon  the  Icrniiual  fila- 
ments, from  congestion  of  the  labyrinth,  may  render  the  nerve 
exceedingly  sensitive,  and  may  irivc  rise  to  subjective  noises 
[para:sthesia!)»  *Jnc  of  the  moat  curiojs  ctlccts  observed 
from  this  incrtase<l  activity  is  tlie  ptrsistenco  of  auditory 
impressions;  for  ritamplc,  when  a  certain  piec^  of  muiic  i« 
pisyed  tipon  the  piano,  the  hyperfcsthciic  centre  m;vy  retain 
:i  mrnt.'il  piciure  of  this  f[>r  a  Unig  [jf.-]jcid.  ^iid  the  individual 
be  annoyed  (nr  hours  afterward  by  the  subjective  impression 
bearing  the  selection  continually,  cxiicily  as  it  ha-*  been 
jed  oriirinally.     In  the  Aatne  manner  it  is  not  an  iincom- 


*  Ardi.  nir  ObrealicilL,  vol,  vuv,  p^  ■• 


73 


THE   ANATOMY   AND  VHYSIOLOGV   OF  THE  EAR. 


moil  experience  U^i  t»-*lie[it*  to  aver  lliai  llicy  bear  1  he  tick 
ol  a  kvalct)  even  aftc:r  lie  srniritL  ha5  erased,  the  ifnprcsMon 
once  received  being  maintained  for  a  long  interval.  It  is  of 
prcat  imporiiincc  lo  bear  this  in  mind  in  lesting  the  hearing 
wiih  any  iusti  urtKnl,  sucti  as  t^e  w^atch  or  :)COumeCer,  where 
Che  ^ime  sound  it;  repeated,  at  otherwise  errone»>u5  conclu- 
sions will  be  ^^^t:hed. 

Too  grciH  siimubtion,  either  uri  account  of  the  koddeii 
condensntion  of  air  in  the  auditory  cnnnh  ms  when  a  Loud  est- 
plosion  takes  place  close  to  the  car,  or  by  loud  :<oun<U  coik 
tinucd  for  d  Clm^i<icTable  period,  may  catise  grciit  impairment 
ol  hcfiring  lor  varyitii;;  intervals  of  time,  the  sudden  increase 
in  pressure,  on  tJie  one  hand,  or  the  prolonjfed  and  intense 
excitation  on  ibe  other,  completely  destroyinjii^  cither  trfui- 
Gently  or  pcrmnnently  ihe  (tinction  of  the  delicate  perceptive 
portions  (if  ihe  audilory  svstLin.  FainiUar  examples  of  ttx-^e 
ellei:(s  ;ire  oliserved  amun^  arlilleryfn:"n.  in  wlifim  ;i  trmpo- 
rary  impairment  of  hearing  is  noL'tincommon.  after  exeici;ie 
with  the  ffrcat  tons  nf  the  battery.  Among  ?oldicr5  who 
have  been  under  heavy  lire  for  many  days,  the  prolonged 
and  excessive  excitation  of  the  receptive  centre  or  of  the 
terminal  filaments  of  the  nerve  has  been  known  to  produce 
permanent  results,  although  usually  the  impairment  has  been 
but  tcmpiirary. 
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Preliminary  Observations.^  Be  for «;  rlcscribing  in  dtl^itl  tbc 
instriimciit*^  nccilcd  for  ilic  proper  c:<  ami  nation  of  tljc  car,  let 
us  recall  briefly  ibc  topography  ol  llic  rt);ion. 

The  eMeniiil  meatus  is  made  up  vt  two  tubes,  joined  at  an 
angle  in  both  the  verttcai  and  horizont:^!  pbncs,  re-cntninl 
down«*ard  and  forward.  The  fundus  of  this  canal  consiitutcs 
U^e  drum  inc*mbr<ine,  and  i^  continuous  with  v*i  cula^e<>lI^  lin> 
ing.  Thr  length  of  the  cnlirE*  parage,  measured  froni  iis  out. 
crniost  point — ih.U  is  fniiu  the  tragus  to  the  fiiuiii  [ueiubfjiie 
—is  thirty-MK  millimetres,  or  about  one  inch  ond  a  half.  This 
should  be  remembered  as  de- 
lermiiunff  the  proper  IcniJlh  oi 
iit«trunient£  to  t>e  manipulait-d 
in  ihc  fnc:)iufi-  It  should  also  be 
borne  in  mind  that  of  this  inch 
nnd  a  h;df.  ;i  liillc  ]r\\  ihaii  our. 
inch  of  the  tube  is  cartilaginous 
anil  a  little  over  half  an  inch 
osseous*  The  g^cneral  dircclion 
oi  the  cartilatctnous  tube  is  up- 
ward»  backward,  and  inward, 
while  thai  of  the  bony  conduit 
is  downward,  forward,  and  in- 
ward. For  the  satisfactory  In- 
spection of  ihc  deeper  parts,  it 
is  evident  that  rhe  axes  ol  these 
canaU  mu»t  be  made  aA  nearly  as 
possible  coincident  ;  as  the  out- 
er portion  is  movable,  traction 
upon  the  auricle  upward  and 
backward  tend*  to  bring  the  axes  into  the  same  siraiglit  line. 

Fig.  J5  illustrale-s  the  pnsitiun  assumed  by  the  part*  in  Ihe 
adult  when  the  auricle  is  drawn  upward,  backward,  and  out- 
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ward*  It  will  be  seen  that  ihc  c^rtilai^inous  and  bony  meatus 
lorm  pTdctically  a  straight  tunal,  tiic  an^le  marki^i^  their 
junction  having  been  cjblitcruted  by  traction  in  the  directions 
named. 

In  iiifoDts  the  superior  and  inferior  avails  oJ  the  nieatui  arc 
in  contact  and  must  be  separated  before  the  rnembrana  tyrn- 
pant  cnn  hf.  smi.  This  11?^  due  (i.i  the  abscncr  [tf  the  bony 
meal  LIS  al  birth.  As  the  superior  Wiillof  the  ribro*c:aj'Ijla}{iiiuus 
tube  in  atiadicd  tn  the  M^udiiia.  ihr  separation  nf  Lbe  walls  caii 
be  cflectoci  only  by  IraclJon  downA-ard  and  backw;ird,  ihe  in- 
icrior  wall  bcinc  pulled  away,  so  to  speak,  tioiu  ihc  superior 
wall.     Fi^.  36  clearly  ciemonMrat&i  thiA  fact,  and  it  ^bntild  be 
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remem[>ered  tliat  in  yi>iing  children  the  auricle  should  be 
drawn  outward,  backtvard,  and  downward  in  niuking  a  specu- 
lum cxamlnaiion^ 

In  cluldrcn  several  years  old  the  development  of  the  bony 
canal  has  ejected  this  separation  of  the  walls  of  the  deep 
meatus,  but  even  in  l[»ese  cases  the  mcmbrana  tympiini  is 
more  clearly  fteen  U  (he  auricle  is  drawn  sljj-hlly  downward 
rather  than  upward.  Fig.  2-r,  drawn  from  a  specimen  taken 
from  ii  child  of  five,  makes  this  cle^ir. 

Siucc  the  carlilagijious  meatus  alone  is  dilatabfc,  the  field 
of  inspection   can  not   be   incrcjiscd  in  sire   by  crowding   a 
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(HlatiEig^  Inslnimcnl  beyond  llic  cissfu-cariilaginouh  junction. 
On  the  other  li;iml.  since  such  a  procedure  fixes  the  Iwtj  por- 
tions ammoviibly  nt  their  angle  of  union,  the  field  of  inspcttiim 
must  be  considerably  narrowed.  Moreover,  aa  ioatrumcnt  of 
Creaier  external  tiimensiona  than  the  calibre  ol  the  tibro- 
c:vrlilaginoo«  tuhc^  will  crowd  the  %ttil  parts  iDwnrd  toward 
the  libro-osseous  jiinclion,  and  Ms  mass  utU  obstruct  tJic  view 
of  ihtf  dcq>cr  p;irts. 

The  fLlll(lll^  n(  the  canal  is  formed  by  the  drum  niembranc- 
This  is  obliquely  placed  both  in  the  hortzontsi]  And  verlicul 
planes  oj  the  lonjj  axis  of  the  meatus.  The  inferior  margin 
of  the  mc^mbrane  furms  nn  angle  with  the  hoiizonlal  plane  tti 
from  thirty  to  forty  dcffrcea,  while  the  anterior  margin  makes 
an  a»i*U;  v*i  about  one  Imndred  decrees  with  the  vfTiical  mc- 
<lbn  anienvposierior  plane  of  the  body.  I'rom  the  confor- 
mation of  the  mt-aiii^  ai  its  inner  extreiniiy.  the  anjjctcs  which 
the  inenthiana  lynijianl  niafces  with  llic  poslerhu  and  ^upe^l<l^ 
waU»  arc  s<«Ticwhal  greater  than  those  made  with  the  vertical 
horizontal  planes-  In  other  words,  the  drum  membrane 
fs  really  a  cnntinnation  of  the  supcrit^r  wall  ol  ihc!  meatii», 
mid, !»  a  les>;  extent,  of  the  posterior.  Krom  this  it  iollows 
that  the  superior  and  posterior  margins  of  the  membrane  are 
nearer  the  nrltice  of  the  meatus  than  the  inferior  and  anterior. 
In  the  vtHin^  infant  tht^  metnbrana  tyinpani  lic-w  in  ihir  plane 
of  the  surface  of  the  squama.  To  be  brought  into  vicw-thc 
openitt>r  must  direct  his  glance  upward  toward  the  superior 
wall  of  the  canal. 

In  invcsiji^aiini;  diseases  of  the  enr  it  has  been  the  custom 
to  lav  special  cmphnsis  upon  the  appearance  of  the  drum 
membrane  as  observed  upon  octilar  inspection,  and  to  form 
opinions  a^  tn  the  prognosis  of  anv  mahirly  largtdy  Irom  the 
Informalion  thus  obtnined.  It  should  be  remembered  that  in 
imist  c^sc^  wt  arc  cuiisuiied  for  an  impaiiment  or  pcrverMOii 
oi  the  function  ol  the  organ*  and  hence,  while  iiisjcccioa  of 
the  visible  parts  is  vcr^'  important  and  should  be  m:Lde  with 
all  the  skill  attainable,  it  is  aUo  equalLv  imporiant  to  conduct 
a  sv^tematic  funclionnl  examination,  for  the  di&coverv  of  the 
location*  extent.  :ind  nature  of  the  pmholoj^icnl  condition  re- 
aponsEblc  for  ihc  symptoms  complained  of  by  ihc  patk-nl,  and 
1o  determine  ii^  well  u*  what  e^ctcnt  the  pijwe!r  of  Muiud  per- 
ceplion  is  interfered  with,  the  normal  ear  bcin^  taken  as  the 
standard  in  conducting  such  tests.     In  this  m&ancr  we  can 
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ward.  Ti  will  be  seen  that  ihccartib^ffnou*  and  buny  meatus 
(arm  practiL'.illy  a  Mrai^lil  caii;^!.  ihc  angle  inurkiJig  ihcir 
jiinclion  having  been  obliterated  by  tmclioii  in  the  directions 
named. 

In  infantH  Ehe  superior  and  infcdor  walls  of  the  meatus  arc 
in  cgntact  and  must  be  separated  before  the  membrana  tym- 
paoi  can  be  seen.  This  is  due  to  the  absence  of  the  bonv 
meatus  3T  birtii.  As  the  superior  wall  of  the  ft bro-canil acinous 
Eubc  is  attached  to  the  squama,  ihe  separation  ol  the  wulU  can 
be  clTct;tctl  only  by  !r-iclion  downward  and  backward,  the  in- 
ferior wall  bein^  pulled  away,  so  to  s[>cak.  irom  the  Mipeiinr 
wall.    Fig.  26  cleanly  dcmonsirAtcs  this  fact,  and  it  should  be 


Fn^  aft— Draivinii  ''""*  ^ppc'tnen  il 
birlb.  TrictiuiJ  mu-^i  ite  uiiulc^  dowiu 
Wild  >iiii]    t'LckwLijd  lu    cijxjNC   Jlic 


Flo.  37,— DnwiBf  fiOB  ipvetrrifTi  rnm 
child,  An^  At*  ymn*  Tbe  ^rvrlnp- 
fiinir  (jfriic  bdny  ititfAnxi  ban,  ^tpiifltnl 

thf   lupi-niir  and   infcmir   wallt.  tiul 
irLi<:uo4><l<iwii^vaTf1  will  ^(tll  cia)hi>w  iho 

(pttuid  litC]. 


remembered  that  in  younff  children  the  anricle  fihoutd  be 
dmwn  outward,  backward,  and  downward  in  making  u  specu. 
Inm  e)camin:krii>n. 

En  children  sevtrji!  years  uhl  ihe  development  of  the 
canal  has  cfTct^led  thl^  M!paTatio[i  of  the   waLici  ol  ibc 
mcatn!«,  hut  even  in  these  caNcs  the  mcmbratja  Ty'^jpani  t* 
more  cienrly  seen  il  the  auricle  is  drawn  slightly  downwan 
rather  than  upward.     FI^:.  27,  drawn  Iron)  a  specimen 
Jrom  a  child  of  five»  makc&  this  clear. 

Since  the  cartila^inonc  mr" 
of  iiispeclion   can  not  be 
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in  place  oi  the  ca»dtep  the  burner  b^injj  ailachecl  lo  a  «ina]l 
metal  ban<l  which  tiU  into  the  cnimllr  huldcr.  Thi&  burner  Is 
connected  with  a  gas  fixture  in  the  room  by  meiins  of  n  ficxU 


dcfirk  lunp  are  In  poiliign  ;  ihv  eu^bumcr  ti  ihcwn  in  mc  JeuKltel  4nwm|; 

w»  ibr  lift. 
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bic  pipe  attached  to  it-  This  appnr^itus enables  one  to  secure 
a  fairly  cHicicnt  source  ot  illumination  and  to  i>lnc<:  the  fl^lil 
in  exactly  the  position  from  which  he  may  make  the  cxamin^v 
lion  with  ^i-ca1e«t  cornforl  to  the  patient  an<l  to  hirn^c^ll,  am 
renders  the  entire  procedure  le*<  laborious  ;iiid  correspond 
iufCly  mare  exact.  The  entire  appartiius  occupies  but  little 
space  in  ihe  itintriinicnt  ba;;.  and  greatly  fruilitalr-s  lu'dMtlf  fx* 
jinitnarinn.  A  smM  clrciric  lamp  ^tnt.iblc  iuT  ojjcriiiivc  work 
can  aUo  be  attached  to  the  vertical  red.  while  a  li|;ht  shell  for 
»upportin^  nii  oil  lamp  can  be  tilted  upon  the:  arm  carrying 
the  candle*  il  the  cxomint^r  prefers  this  source  ol  illumination. 

Tlie  different  appearance  of  the  parts  viewed  by  artificial 
lighl  a*  compared  with  the  picture  seen  when  dilTu'ce  day- 
light is  emplnycd,  depends  upon  the  lact  that  all  artificial 
soiirccii  of  illumination  coniaiti  a  preponderance  of  yellow  ray%, 
and  hence  the  i^d}  ^nd  ycllowv  arr  Mighlly  tfXHi^griatcd  in 
ihe  otoscopic  picture.  No  mi&iakc  need  be  mnde  it  this  fact 
h  borne  in  mind,  ever  by  an  observer  accustomed  to  the 
nf4:  ol  white  Hirht. 

Since  il)c  introduction  of  electricity  as  an  illumiimiir^ 
af^ent  its  employment  in  otolo^tcal  work  bait  become  quite 
common.  Tin?  niys  which  the  incandescent  lamp  yields  are 
almost  colorless,  and  any  desired  iiitensUy  can  be  obtained. 
Thv  reflected  image  of  the  Inminon*^  tt;irbon  b:ind  somrtimes 
gives  rise  toannoynncc— a  difficLiIiy  which  caiibeobviakd  by 
the  cniplo\mcnt  ol  a  system  ol  mirrom.  the  effect  of  which  U 
to  obliterate  the  ima^e  entirely  and  yield  only  a  diffuse  white 
liffht,  which  the  *ur|jeon  can  then  reflect  into  the  ear  by  means 
of  the  mirror  A  manifeU  objection  to  the  electric  light  lie* 
in  the  (act  that  it  is  not  always  obtainable,  although  this  ig  in 
a  me.isnrt-  uvf-n-nmr  by  thr  inrrMdurtion  of  portable  storage 
iialteiies.  Its^^cratest  advantage  isUiai  wht-n  t-ilici  an^t'?>lhei^ia 
is  re(|uircd.  there  is  no  danger  of  ignition  of  the  vapor,  since 
The  himiiioLis  carbon  is  completely  incloscdn 

As  electricity,  even  when  carefully  handled,  ism  somewhat 
capricious  agent,  it  is  well  for  the  operator  to  be  supplied  with 
an  additionnl  source  of  iltuminatioji  m  every  ca.^.  so  that  in 
the  event  o(  the  electric  apparaiui^  /ailing,  some  olher  efficient 
meanu  may  be  at  h;ird, 

'The  Reflecting  Mirror. — It  w;is  foimcrly  the  practice  ii 
exanunin;;  the  car  by  means  of  rericcCcii  light,  In  direct  th( 
rays  irio  the  canal  by  a  plane  or  concave  mirror  hxcd  upon  ; 
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.hinfllc  iV\s^,  29),  and  held  in  one  han<}.  while  the  other 

grasped  llw;  auricle  and«iJf>porlC(l  ihc  spccuium  in  ihc 

l^ropcr  ;>n»ition.     CJbvtovisly  the  most 

rctrrecl   information   is  oMainable  br 

th<r   Hmult.'tneou:^   in4.pection  »iid    ma- 

»tpulnt>on  i>J  tho  jKins;  it  is  necessary, 

[|[<:r<:£orc.  tljat  the  surgeon  hnvc  one 

mild    ircc   fur   ihc  u&c  at  a  dcUcatc 

trObc.    At  the  present  day  the  reHect- 

fftjij  mirror  is  usuftlty  worn  upon  (he 

ir^hendp  and  the  polished  »urEace  is 

concave,  thuK  bringing   the  luminous 

,ys  to  a  Focus  in  front  of  the  mirror. 

^The  light  will  he  num  hueuse  at  (he 

lirincijuil  focus  ol  the  tnslrument,  And 

ihc  best  definition  will  be  obtained  at 

a  point  juH  within  Ihi:^ ;  hctice  the  local 

distaocc  oi  the  mirror  should  be  such 

that  when  the  parts  are  perfectly  lU 

luminated^  tiic  eye  may  be  a^  near  as 

|>o«sib1e  to  the  region  to  be  examined. 

while  al  the  same  time  sufTjcienL  *ipace 

II    inlerveiirx  hclwccn  the  e^r  of  the  pa- 

^kcm  and  the  surfncc  ol  tlic  mirror  for 

^Bhc  manipulation  ol  such  in^Erumcni^ 

H115  it  may  be  necctv<ary  to  use.     It  is  seldom  practicable  lor 

(he  eye  ol  the  observer  to  be  ic&s  than  eight  or  ten  irehea 

fn>m   the  deepest  part  of  the  region  under  inspection.     In 

wk'Cting  ;i  mirror,  therefore,  the  fi>L'al  (lisia:ice  <)unild   not 

less  than  seven  inches,  nor  more  fhiin  eleven  inches,     Tliis 

fact  sh<M>1d  be  borne  In  mind  in  choosing  the  instrument,  and 

ran  be  miwi  easily  asccrt^uncd  by  noting  the  distance  between 

le  mirror  and  the  hand  when  the  rays  ol  light  arc  brought 

ri  a  locus  upon  the  palm.     Where  artilicial  light  is  used,  the 

lys  arc  divergent,  and  hence  the  conjugate  focus  for  s^uch 

iVE  will  be  more  remote  than  the  principal  focus^  which  is 

ihe  point  to  which  the  parullrl  mys  are  mnvrrged.     It  is  also 

idvisidilr  to  be  proiideU  with  a  mirroi  which  will  srrve  fur 

an  exnmination  id  the  ear,  and  of  the  nose  and  naso<pharynK  as 

nclL     Tor  the  inspection  of  the  regions  Inst  named  the  focal 

length  of  the  mirror  should  be  slightly  greater  than  of  one 

which  is  suitable  for  otological  work  alone,     A  mirror  of 


Kl0-  9^,^  Hand  mirrar- 
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from  ^^ht  to  icti  inches  focal  Icnijth  for  divcrgcm  rays  is  v 
adapted  10  general  u-ne,  ii  l>eiiig  unly  ni*ce?i$ary  10  move  the 
source  ol  light  a  hrilc  ncaicr  rhc  mirror  wh<*n  thcr  thrtrat  <ir 

now  is  to  be  exam- 
ined. 

II  the  illumtoat- 
i1^^  app[ini1usispr<>- 
vtded  with  a  coir 
dL'nf^ing  Tens  which 
renders  the  rays 
parallel,  the  fu^^ 
distance  as  deter- 
mined by  sualiifht 
will  be  correct ; 
otherwise  a  mir- 
ror of  shorter  focal 
length  for  parallel 
ni}-5th;iinhaf  givt-n 
above  should  be  se- 
lected, li  i-s  ca»y 
to  d  dc  r  mtnc  whc  t  fa  • 
erihc  mirror  is  per- 
fectly ground  by  ob^rvin^  the  image  of  the  £0$  flame  or 
candle  at  the  focal  point  of  the  mirror;  if  the  rays  arc 
thrown  uprin  the  hard  or  tipon  a  sheet  of  white  paper,  we 
should  sfcure  a  %iiarply  defined  image  of  ihe  p^irtictilar  flattie 
with  which  we  arc  experimenting  :  if  the  edges  of  the  image 
arc  blurred,  the  mirror  is  praclically  aselcss  for  delicate 
work.  The  si^c  ol  the  mirror  is  also  important:  those  sold 
in  the  shops  nrc  tisually  perforated  in  the  centre,  the  mir* 
ror  bcin^  worn  in  such  manner  that  the  perforatitin  wilt  lie 
(iver  one  or  the  other  eye,  thus  bringing  the  visual  rav  ol 
the  examiner  thro;tgh  the  centre  of  the  cone  of  reflected  liRht. 
When  the  mirror  i^  w<irn  in  ihi*  wav  if*  diameipr  shou!d  not 
be  greater  than  ihrte  and  a  liulf  inches;  a  di,^mel^.'^  of  two  and 
1  hnlf  inches  b  fully  sufl'icicnt. 

Certain  observers  prefer  to  wear  the  mirror  upon  the  fore* 
head,  in  which  case  the  eye  of  the  examiner  does  nol  look 
directly  through  the  cone  of  light,  the  rays  tlluntinating  the 
parts  to  he  in*;pected  bcin^j  reflected  from  them  at  an  acute 
apgle  to  the  eye  of  the  observer.  When  this  method  tif  exam, 
inati'jn  is  employed  the  diameter  of  the  mirror  is  immalerial. 


head 


llJEllll     IlJJltUj. 
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tnit  noUiinc;  is  ffaincd  hy  increasing  the  area  of  [he  rcf\cciing 
suriacc  Still  (jlher  ob:tcrvfrs  wtj^ir  the  mirn>r  iii  mch  %vay 
that  its  superior  border  is  below  Ihc  orbits,  the  mirror  lying 
directly  over  the  nose,  and  the  examitier  looks  over  the  top  of 
ihe  glass  rather  thai)  through  its  centre.  U  cerianily  stem* 
more  xirn|ile  In  perfectlly  illnniinitle  t\ic  [laris  by  the  first 
ntelh^jd  of  cxainiiiation.  since  the  posiuon  uhiih  i^eMnils  tjf 
tiie  most  |>erk'C(  iiispt'clioii  gives  at  the  niwur  thiie  ihc  iiiii^t 
perfect  illuminntion.  This,  however,  is  a  inaUcr  of  practice, 
and  after  becoming  accustomed  to  one  method  ol  exacnina* 
ci^iii  it  is  uiineeesaary  to  ctiangc,  eqtmlly  good  work  being 
possible  by  all  methods.  It  should  be  eniphas::Eed,  however, 
that  the  beginner  will  do  well  to  employ  one  method  con- 
stanihv  and  doi  anennit  to  be- 
come csEpert  at  several. 

Sometimes  the  source  of  light 


FlC  3I^H«pl  ihinoi.  wiih  nsuiJ  iiippwt- 


FIC  3t»H»il  mirror 


E±»  aik  incnndeieeiit  lamp  worn  upon  the  head  of  ihc  exam* 
iner,  the  iaslrument  bring  provided  with  lenses  \vliich  Uk:\i% 
the  rays  upon  the  parts  tt^  be  inspected  ;  suc:h  a  light  is  worn 
either  upon  the  forehead  U'iC'  33)  or  lower  down  npon  the 
bridge  ol  the  nose.  Con^derable  practiec  is  necessary  in 
order  to  become  expert  in  the  u*e  of  such  a  device  for  pur- 
poses of  cK.'^minaifon,  even  nfler  one  is  lamiHnr  with  the  lise 
of  Ihe  head  mirror 

The  objcciion  to  a  tnirrnr  of  large  diameter  lies  in  (lie 
fad  that  when  the  central  perforation  is  used,  the  border  of 
the  mirror  Ijing  close  lo  the  uncovered  eye  interferes  with 
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the  pc-r(ecl  relnx;i;ion  of  the  or^ran.  This  conslilttlcs  a  sojrct 
of  cj'C  strain,  and  after  the  insirutuent  lias  been  worn  (or  wv- 
cf^\  )ir»urs  criD^idt^natile  dtscuitifiirl  is  uccaftloned. 

Krg^nlirig  binocular  ins^irctinii  ol  the  parLs  it  is  tnani' 
fcslly  iiupfj-SMbIc  to  view  so  imall  an  object  as  llic  incmbrana 
tyinpani.  with  both  cycH  ihroa^^h  a  narrow  canal*  ^ncc  the 
length  ol  the  canril  and  the  small  diamctt^r  ol  the  entrance  ot 
the  tncatus  would  render  it  iicccssary  to  have  the  examiner  ao 
iar  away  from  the  object  to  be  examined,  that  the  exact  struc- 
ture cauld  he  st^en  no  longor.  Tlie  eye  not  in  use  should  be 
coitipfrtely  relaxed,  and  ihi-  bfgJiiner  shouh!  iiiufer  no  cir- 
cuiimiauccH  close  il.  as  the  niu^ttilar  cxcilion  which  this  en- 
tails become-*  a  source  of  great  discomfort  alter  a  corapam- 
lively  short  lime.  When  the  examiner  is  accustomed  10 
make  use  of  Ihe  central  perforation  in  the  mirror,  and  desires 
to  use  an  incandescent  light,  this  may  he  arranged  upon 
a  standard  as  shown  in  FJ^.  3S,  the  rays  from  the  iarap 
being  reflected  into  the  canal  in  the  iiame  manner  as  when 
anv  other  Miiirre  of  ilhmjiti.-iTion  is  employed.  The  foc-id 
length  of  the  condensing  lens  niidcj   such  circumstances  is  a 

matter  of  great  im- 
portcLHcc :  its  focal 
distance  should  be 
such  that  Ihe  rays 
are  rwidered  parallel 
or  slightly  divergent 
whL-n  they  strike  the 
njirror.  If  convcr- 
gent  rays  fall  upon 
the  reflecting  surface, 
the  result  will  be  that 
the  light  will  be 
brought  to  a  foctift 
at  a  point  within  the 
true  focal  distance  of 
the  mirror,  beyond 
which  point  they  will 
again  diverge,  and 
:he  ilhiminaifon  of  the  parts  will  be  imperlect  unless  the  head 
is  brought  so  close  to  the  car  as  to  render  instrumentation 
within  ihe  canal  impossible.  Some  prefer  to  wear  the  in- 
ciindcsccnt  light  upon  tlic  forehead  (Fig.  33),  dispersing  iwiih 


Fio.  ^y — Elfcfrtc  lamp  worn  irpon  Ihc  (orchcMl- 
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-  dead  mirror  entirely,  ihc  rrtyf,  bcin^  hrouglU  to  a  locus 
upon  the  deeper  parts  witliin  tlic  canal  by  means  of  a  series 
of  icnscs  of  proper  curvnlurc.  Those  iiccuslomcd  to  the  use 
of  the  head  mirror  upon  the  lorehead  will  Jind  no  difficulty 
In  this  method  of  examination.  Where  one  habitually  uses 
the  central  perforation  in  the  mirror,  the  tn&tninient  being 
worn  over  one  cyr.  considerable  pmcticc  is  necessary  to  bc^ 
come  expert  in  ttsiu^i  ihr  incnnfle^ccfni  li^ht  directly.  Thh  i*, 
in  a  me^sdrc,  nvercomc  by  making  use  of  a  device  cnnsislinR 
of  a  head  mirror,  to  the  periphery  of  vvliich  a  small  incandes- 
cent li^tit  is  altaelied  ;  a  mctaULC  reflector  and  :<bfidc  siLirronnd 
the  lamp  and  direct  the  luminous  rays  upon  the  surface  oi  the 
roitTOr>  alter  which  they  arc  thrown  into  the  canal  in  the 
f^me  mann<.'r  m  when  a  stationary  lamp  i^  used.  I  repeat 
here,  that  all  electric  apparatus  is  apt  to  be  capricious,  and 
that  it  Is  well  in  operating  outside  of  a  hospital,  wliere  all 
appliarce?^  t:an  be  obtained  al  a  ff?w  momt^nt?*'  nolite.  to  be 
provided  with  another  source  ol  light  in  case  ol  acciilcnt  to 
the  incandescent  lamp.  For  my  own  use,  the  portable  ittand- 
ard  shovvn  in  Ft^,  2t»  is  so  arran^e<l  as  to  support  both  the 
incandescent  lamp  and  an  ordinary  gasburner,  the  latter 
beinf;  connected  with  any  convenient  gas  fixture  in  the 
room,  and  care  bdng  taken  to  have  it  (n  perfect  working 
order  l>eforr  any  operation  is  bfgun.  The  knowlrdge  that 
an  accident  to  the  battery  or  lamp  will  not  prove  a  »uurce 
of  annoyance  is  a  ^rc.it  menial  satisfaction  to  the  operator. 

Aural  Specula.— In  order  to  inspect  the  deeper  parts  of 
the  meatus,  the  mcmbrana  tympani,  and  the  tympanic  cavity, 
it  is  necessarv  to  separate  the  avails  of  the  eartita^^inous  canal, 
and  to  overcome  the  irreguEarilies,:it  the  same  time  chanfiing 
the  axli  of  tMs  tube  to  corrcspnnd  with  chat  ol  the  osseous 
meatus.  This  latter  obji-ct  Is  atiaint-'d  by  traLiion  upon  the 
auricle  in  a  direction  upwjjrd.  biitkward,  ;ind  outward,  while 
the  walls  of  the  canal  are  at  the  same  lime  separated  and 
maintained  in  a  position  by  the  aural  Skpccnlum.  These  in- 
struments may  be  made  ot  hard  rubber,  metal,  or  even  oi 
stiff  paper,  and  vary  in  shape.  Individual  choice  plays  a 
prominent  part  In  the  selection  of  the  particular  form  of 
instmmenl  1o  be  employed,  but  cx^rtain  nilt^ti.  appllcalile  to  all 
instruments  of  this  ctinracler.  must  be  borne  in  mind.  The 
materi.il  of  which  the  speculum  is  made  must  be  as  lliin  as 
poQAJble,  in  order  to  secure  the  maximum  Held  of  inspection; 
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ward.  It  will  be  seei>  tliai  the  cart ilapinou*  and  btnu-  meatuf; 
form  jtraccicaliy  a  str.tight  ainal,  the  an^^lc-  marking  ihtrir 
junctio[i  having  been  ublitcrafod  by  tractiDn  in  ttjp  directions 

11  ATTIC  d. 

In  inf^ints  the  superior  and  inferior  walls  o(  the  mcnius  arc 
in  contact  and  must  be  separated  before  the  mcmbrcLna  tym* 
pari  can  be  scea  This  is  due  lo  ihe  absence  of  il>e  bonv 
tncaiitsat  birth.  As  Llie  supc;rirjr  wall  til  ti)c  tibr<,>-c:trtila^iri(>us 
lube  IS  attached  to  the  squama,  the  scpanttion  of  the  walis  can 
be  cflecred  only  hy  Iractinii  downwjird  and  backward,  the  in- 
ferior Willi  being  pulled  away,  so  tn  spesk,  irtim  ihe  Mipencir 
wall.     Fig.  j6  clearly  demonstrates  iliis  fact,  and  il  should  be 


Fiti.  *6.— nni*lnj  frem  ipcHnim  m 
tiiith.  TinulloriEniuibE'mjjdr  rlawjt- 
wmA  mid   tr,tE.k4ii,ii|  |i>  ciLjMMr  ilic 


Fro.  fl7.— Drftvrinj;  ffom  ipcdmcti   from 
«hiM,  »^cc?  iivt;  yCJin.     The  d<veJop- 

m<?(il  ttithf  Imny  nn-ato*  lia*  •rjkpfakil 
ihr  »inpiTrinr  inil  infrnnf  xrj!l\  hiir 

lj.U:|iuii  donnwajd  M\i  >l|lt  tifiOfc  Lhc 


remembered  that  in  young  children  the  auricle  should  be 
drawn  outward,  backward,  and  downward  in  makln^r  a  spccu- 
Inm  examination, 

111  children  several  years  old  the  development  of  ihe  bony 
canal  has  cfTccied  tbi*  sepniviiinn  uf  the  walln  of  the  deep 
meatus*  but  even  in  these  cnscs  the  membr.nna  tymp;jni  h 
more  clearly  5cen  if  the  auricle  is  drawn  slightly  downward 
rather  than  upward.  Fi^.  37,  drawn  from  a  specimen  taken 
from  a  child  of  five,  makes  This  clear. 

Since  the  cart ibgi nous  meatus  alone  i*  dilatable,  the  field 
ol  inspection   can  not   be  increased  in  siie  by  crowding   a 
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diluting  in?^trumcut  beyond  tlic  os<«o*cariilEiginoLs  junction. 
On  Uic  other  hand, since  such  a  procedure  fixes  the  twu  por- 
tions ttiimcjvat>ly  at  ihcir  an^^lc  oi  union,  iHl*  tick)  oi  inspection 
must  be  consicicrably  n;irrowed.  Mttreovcr,  nn  instrument  ol 
greater  external  dimensions  than  the  calibre  of  the  fibro- 
cartilaginous tube  will  crowd  ihe  %oii  parts  iuwanl  toward 
the  fibriMiKHriniK  juiiclion,  ;iiiil  this  ma<(»  uiU  obstruct  the  view 
of  the  deeper  part5, 

The  fundus  oi  the  canal  in  fonncd  by  ilicdriim  membrane. 
This  14  obEi<]uely  pEnced  both  in  the  horizontal  and  vertical 
planes  oi  the  long  axi&  ol  the  mcaiuH.  The  infcn<}r  margin 
of  (h«  membrane  Eorms  an  ant;1e  wirh  the  horizontal  plane  ol 
from  thirty  to  forty  degrees,  while  the  anterior  margin  make^ 
ftn  angle  or  about  one  hundred  decrees  with  the  vertical  me- 
dian  aniero.positiiur  [ilane  oj  the  body.  Frofn  the  con(or- 
mutiooi  of  the  meatus  nt  its  inner  cxircmily,  the  angles  which 
the  membrane  tympani  makes  with  the  posterior  and  superiur 
walls  arc  somewhat  crcatcr  than  those  made  with  the  vcriiciil 
and  horizontal  plane.^.  In  other  words,  the  drum  membrane; 
is  really  a  contimiution  of  the  superior  wnll  of  the  meatus, 
and.  to  a  less  extent,  ol  ihc  posterior.  From  this  it  lollowa 
thnt  the  superiijr  and  posterior  margins  of  thi?  memt^rane  are 
nearerihcoriftrr  oJ  the  meatus  than  thr  infrrfnr  and  anterior, 
Ii:  the  jrouu};  iulaul  the  mcrmbiaua  t^ntjiKiiii  lies  In  iIil-  plajic 
of  the  surface  ol  the  MjUiimn.  To  be  brought  into  view  the 
operator  must  direct  his  glance  upward  toviird  the  superior 
wall  of  the  canal 

In  tnvcFitigaiing  ciiT=eases  of  the  ear  it  haft  been  the  custom 
to  Jay  epecial  t'riphisis  upon  ihc  :ipptarance  of  the  drum 
membrane  ai  observed  upon  ocular  inspection,  and  to  form 
opinions  as  to  the  projrnfisi^  ol  any  malady  ]ar)cHy  fnim  the 
information  thus  obrained.  It  should  be  remcnibcMrd  thiit  in 
mtjst  c-ascs  we  arc  consulted  lor  an  impairment  or  perversion 
of  the  function  ol  the  orcan.  and  hence,  i^vhiie  inspection  of 
the  visible  parts  is  vctv  imporlrtnl  and  shimlcl  be  made  with 
all  the  skill  attainable,  it  is  also  equally  important  to  conduct 
a  systematic  functional  evamjnatlon.  for  the  discovery  of  the 
[iiaition.  extent,  anrl  n:ilure  ol  ihe  path<ih>)flnil  condition  tv- 
sponsible  for  ihc  sjmptiims  compliiinrd  of  by  the  jialient.and 
10  determine  ^s  well  to  what  extent  the  power  of  sound  per* 
ception  is  interfered  with,  the  normal  ear  bein^  rtken  as  the 
5taudafxi  in  conducting  5\ich  tests.     In  this  manner  wc  can 
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more  miclligibl}"  estimate  the  amount  of  dimapc  done,  and, 
jQinbining  th<7  mformutiun  obtLiint^d  both  Irom  tunctiQiial  and 
physical  examination,  wc  arrive*  at  an  opinion  of  greater  value 
lk;m  that  ubtaintfJ  hy  ocular  in^pl■L'ti(Jll  incrcly. 

To  properly  c^xamint^  the  \rAtls  m>  -Mluatcd  as  to  be  open 
ro  VHialixr  iii^jRctioa  it  is  necessary  to  secure  n  proper  ilfumi- 
nation  of  the  region.  From  the  depth  and  sinuous  course  ol 
Ihc  auditory  meatus,  cxan»in-iti*m  by  dirt-ct  ill  u  mi  Elation  has 
never  been  as  successful  as  when  the  li^hl  has  heevi  rcHccleci 
upon  ihe  parts  by  means  «J  a  uiirror. 

Tlic  Source  of  Light-^VVe  have  to  eoiisider,  In  the  first 
place,  the  source  of  light.  If  sunlight  could  always  be  de- 
pended iipf^Ti  It  would,  no  doubt,  be  the  best  source  of  illuuii- 
i]ation  for  an  oloscopic  eKaniiii^ilion,  The  direct  rays  of  the 
^uni  when  reflected  into  the  cor*  produce  such  a  brilliant  illu* 
miciiitian  of  the  parts  that  detaii  is  (ihscurcd.  Diffuse  duv- 
liffhi  or  light  from  a  while  cloud  forms  a  very  perfect  source 
ol  iUuminatioii,  but  naturally  can  not  ahvavs  be  obtained*  I 
am  in  the  habil,  Iht-^refore,  of  advi'iing  j^tudenu  to  accuftom 
thcmseivL^s  lo  ihe  vaiious  appearances  as  seen  by  nrnficial 
light.  An  ordinary  oil  lamp,  if  futfd  with  a  duplex  or  other 
powerful  t>iirner,  is  an  esccllriu  sijurcc  of  i!h:niina[ion.  The 
same  can  be  said  of  an  Argaiid  eas-burner;  even  a  common 
candle  emils  sufficient  li^ht  to  enable  the  surgeon  to  make  a. 
perlect  cjcaminarinn,  and  to  periorm  any  operation  uilhin  the 
canal  which  an  emergency  might  demand.  At  least  one  of 
these  means  ol  artificial  illumination  can  be  found  in  any 
hoLi«e,  anti  famitianly  wilh  normal  and  pathological  appear- 
nnces  when  viewed  by  such  H^^ht  can  nui  fail  to  be  of  ^reat 
acrYice  tu  the  otolog^lsi.  who  i*^  often  oliliged  In  tn^ike  an 
examination  at  the  bedside.  For  convenience  iu  making  an 
examination  at  the  bedside,  as  an  adequate  source  of  illumina* 
tion  may  not  always  be  obtainable  without  delay,  or  may  dc- 
mnnd  the  aid  of  an  assistant  to  pcrmil  of  a  proper  examination 
with<jut  moving  the  patient,  it  is  well  for  the  examiner  to  be 
|in>vidcd  for  such  an  emergency.  For  this  purpose  use  may 
be  made  of  rhe  device  shown  in  Fig.  38,  which  con^£At«  of  a 
clamp  which  may  be  fastened  to  a  table,  cluiir.  ihe  frame  of 
the  bedstejid,  or  any  other  firm  object  in  the  room,  as  may 
be  convenient.  This  clamp  carries  a  jointed  rod.  whieh  sup- 
port* a  shcjrt  arm  lor  holding  an  ordinary  candle.  For  city 
practice  the  ordinary  fish-tail  gas-burner  may  be  substituted 
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in  plac?  of  the  candle,  the  burner  b^^injg^  attachrri  lo  n  fimnll 
metal  band  which  fits  into  the  candlc-holflcr.  This  burner  »« 
connected  with  a  gas  ^xturc  in  ihc  room  by  means  of  a  Rexi* 
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hip  |»i|"F  altachfil  to  il,  Tliis  ap])iiiaiusL"niililcs  one  (n  "(ecure 
a  (iiLrly  clTicIcnt  source  of  illuL]iin4iUiiti  ant}  Ui  pUtc  ihc  light 
in  exactly  the  position  from  whicfi  he  may  make  the  cx.imii)a- 
liun  with  greatest  comlort  to  the  patient  and  to  [liinself.  and 
renders  the  entire  procedure  lea*  labor juits  and  correspond- 
iiiRly  more  ex^ct.  The  entire  apparatus  occnpiei^  but  little 
space  in  ihc  instrument  baff.  and  grcnilly  (acilitiucs  bedside  ex- 
amimifirm,  A  ^riiJiU  dt-ctriL'  lamp  stdlublr  (ur  ojiccihvt*  work 
can  also  be  altachcd  to  the  vertical  hkI,  while  a  light  shell  (or 
supportinjc  an  oil  iamp  can  be  fitted  upon  ihc  nrnj  carrying 
the  candlr.  il  the  examiner  prelc;3  thi^  source  oj  tUunnnaUon- 

The  different  oppcjirance  of  the  parts  viewed  by  nrtihciol 
li^jht  as  compared  M'ith  the  picture  seen  when  difTuse  day- 
light i«  employed,  depends  upon  the  fact  that  all  artificial 
SOUTXres  of  illuEnination  contain  a  preponderance  of  yellow  rays, 
and  hence  the  reds  and  yt^llow*  are  sli^Titly  eniiggerated  in 
the  otdViipii:  piiinri^,  Nu  mistake  need  be  made  if  this  f;ii:t 
is  lK}inc  iJi  mind,  even  by  an  observer  nccuslomcd  to  the 
LUC  of  white  lijrht. 

Since  the  introduction  of  electricity  as  an  iliuminnting 
a^nt  ita  employment  in  otological  work  has  become  f)uite 
common.  The  rays  which  the  incandescent  lamp  yield*  are 
almof^T  colorless,  and  any  desired  intensity  can  be  obtained. 
The  reflected  image  of  The  luminous  carbon  band  sometimes 
give*  riHt*  Tuannovance — a  diiTicultv  whiVh  can  be  obviated  hy 
ihc  cmpJoymcnl  of  a  system  of  minors,  llic  effeci  of  which  is 
to  obliterate  the  image  cnlircly  and  yield  only  a  diffuse  white 
light,  which  the  surgeon  can  then  reflect  into  the  car  by  means 
ol  the  mirron  A  manifest  objection  to  the  clcctiic  light  lies 
in  the  fact  that  it  is  not  alwaysobtainablc^  aUhoijj,:h  thia  is  in 
a  meaMjrc  overcome  bv  the  introdiicfirtn  i»f  pcjrtahle  isiorage 
b;utcrics.  Its  greatest  advantage  is  that  when  ctlieranwstbcsia 
is  re<iiiired.  there  is  no  danger  of  ignition  of  ihc  vapor,  ^fnce 
ihe  hitniiirns  cartinn  is  completely  incloscdH 

/\a  electricity,  even  when  carefully  handled,  is  a  somewhat 
capricious  agent,  it  is  well  for  the  operator  to  be  Mipplied  with 
an  a<ldilional  source  of  illumination  in  every  cnse,  so  that  in 
Ibe  event  of  the  electric  apparatus  failing^aonic  other  efficient 
means  may  be  at  hand. 

"The  Reflecting  Mirror— It  was  fonnfrrly  the  practice  in 
examining  the  ear  by  means  of  relk'ctcd  light.  In  direct  the 
rays  into  the  canal  by  a  plane  or  concave  mirror  fixed  upon  a 
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short  hnndle  fHidr,  2^\  and  held  in  one  hand,  while  the  other 
hand  ;;nk^p(;d  tho  auricle  and  supported  the;  ?ipc:culurn  in  tlic 
>mpcr  po^itionp  Obviously  thc^  must 
:t  mformation  is  obtainable  by 
a  simuUfincoiifi  inspeccSon  and  m.v 
tjiiilalitiii  of  ihr  p;irts;  it  is  iiecessfir^r 
therefore,  that  the  surgeon  have  one 
Kand  ircc  lor  the  use  of  a  delicate 
trobc.  At  the  present  day  the  rellL'Ct- 
in^  mirror  is  usuatlv  worn  npon  the 
forchc-ad.  and  the  polished  surface  is 
concave,  ihu»  bringing  the  iuminous 
'rays  M  a  fnnis  in  fmnt  of  the  mirror. 
The  li^ht  will  hv  most  intense  at  the 
principal  focuft  of  the  iiiMrument,  nad 

Hlhc  bc5t  definition  will  be  obtained  at 

■  ft  pc»nt  just  within  this  ;  hence  the  focal 

Hdi^tance  of  the  mirror  should  be  such 

Btiut  when  the  parts  arc  perfectly  il- 

HTuninaicd,  die  eye  may  be  ss  near  z% 

^EposT^ible  lo  the  region  to  be  cKaminerf. 
while  a1  the  same  time  sufficient  space 
inlerveneH  bciAccn  the  ear  of  ihe  pa- 
tient iind  the  surface  of  the  mirror  for 
Ihe  manipiilntion  of  such  instruments 
ait  it  may  be  necessary  to  use.  It  is  j^eldom  practicable  for 
lUc  eye  of  the  observer  to  be  less  than  eight  or  ten  inches 
from  the  deepest  part  of  the  region  under  inspection.  In 
selecting  a  mirror,  therefore,  the  focal  <lisuiiice  should  n<*t 

I  be  1e«A  than  seven  inches,  nor  metre  lh;in  clevr^n  inches.  This 
fftCt  should  be  borne  in  mind  in  choosing  the  insliumejit,  and 
cam  be  moat  easily  ascertained  by  noiing  the  distance  lactwecn 
the  mirror  and  the  hand  when  the  rays  of  light  *»re  brought 
to  a  focns  upon  the  palm.  Where  artiftcia)  light  is  used,  the 
rays  arc  divergent,  and  hence  the  conjugate  focus  lor  suth 
nys  will  be  more  remote  than  the  principal  foeus,  which  is 

I  the  point  trt  whirh  rhf-  paralW^I  niys  :ire  rnnverged-  l!  \i  also 
idvisable  to  be  provided  \vith  a  miiror  wliiuh  will  M*rve  fur 
In  estaminatioii  ci  the  ear,  and  of  the  nose  and  nasf^ph^rynx  as 
well-  For  the  inspection  of  the  regions  last  named  the  focal 
icnjzth  of  the  mirror  should  be  slightly  greater  than  of  one 
which  is  suitable  for  otolo};icai  work  alone.     A  mirror  of 
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from  cii;ht  lo  Icn  inches  focal  Icnpth  fordtvcrgenl  ray^is  wclf 
adapted  lo  general  use.  il  bcin^  only  necessary  to  move  the 
source  of  light  a  liTflf  nt-iirer  \he  niirrur  when  ihp  throat  or 

no^e  is  lo  be  cx»in- 
iiicd. 

If  the  illuminat- 
ing apparatus  isprci- 
vidcd  with  a  con^ 
denying  lens  which 
renders  the  ray* 
pnralleU  the  fncal 
distance  as  dcaier- 
mirtcd  by  sutiliglit 
will  Ijc  correct; 
(ithervvisc  a  mir- 
ror of  shorter  local 
leri^Cth  for  parallel 
ray*  than  that  ^iveii 
above  should  be  sc- 
k-Ltetl.  li  is  easy 
lodeterniinewhelb- 
er  the  mirror  is  per- 
fectly ground  liy  observing  the  image  of  the  gfis  flame  or 
candle  at  the  local  point  of  the  mirror:  if  the  rays  Arc 
iHrowo  upon  the  hand  or  upon  a  sheet  of  while  p,'ipci'.  we 
should  secure  a  sliarply  defined  imn^c  of  the  particular  flame 
with  which  we  are  experinieniing  ;  if  the  edges  of  the  image 
arc  blurred,  ihc  uiirrnr  is  pmctically  useless  for  delicate 
work.  The  5iii^c  of  the  mirror  i%  also  important;  those  Mjld 
in  the  shops  arc  usually  perforated  in  the  centre,  the  mir- 
ror being  worn  in  such  manner  that  Ihc  perforation  will  lie 
over  one  or  the  other  eye.  thus  bringing  the  visual  ray  ol 
the  examiner  through  Ihe  centre  of  the  cone  of  reflected  light. 
When  the  mirror  is  worn  in  this  way  its  diameter  should  not 
Ijc  greaierthaii  three  and  a  half  inches;  a  tliaintter  of  two  and 
a  half  inches  is  fully  suffjcient. 

Certain  observers  prefer  lo  wear  the  mirror  upon  the  fore- 
head, in  which  case  the  eye  of  the  examiner  dues  not  look 
directly  through  the  cone  of  light,  the  rays  illuminating  the 
parts  to  be  inspected  being  reflected  from  Ihcm  at  an  acute 
argle  to  the  eye  of  the  observer  When  this  method  of  exam- 
ination  is  employed  the  diameter  of  the  mirror  is  immatenal. 


Pig.  3a— ^Rtfl«linr:  mirmT.  ,iib]H<(l   for  use  holh  m  a 
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but  nolliiiie:  is  t-^iincd  by  incrc^^inc:  the  area  of  ilic  reflecting 
Midacc.  Stiil  other  ot>strvL'nt  wo;ir  ihc  liiirn^r  m  such  Wiiy 
thai  its  jupericr  border  is  below  the  orbitis  the  mirror  ly\v\g 
dinecllyovcr  ihe  nose,  and  the  examiner  looks  over  the  top  o( 
the  glass  r-ilhcr  than  lhraMg:h  Jis  centre.  It  certainly  fteenift 
morx;  Minpltr  to  pcfrfi^clly  illbTiiiiiuTc'  ihtt  p^irts  by  the  first 
mclHod  of  cxamiittidon,  since  the  jx>&iUoij  ^vhicli  pcrniils  of 
the  most  perfect  insptrction  givo  at  tlic  ,\ainc  tinic  the  rinj!*l 
pcrkxi  ilUiminiLlion.  This,  however,  is  a  matter  ol  prBCticCi 
and  after  becoming;  accustomed  to  one  nicttiod  of  exaninEi- 
tion  ][  is  unnecessary  to  chan>:e,  c^i^ally  ^ood  work  t^t-itij^ 
possible  by  all  methods.  It  should  be  cmphasizc-d,  however, 
ihiit  thr  brginnrr  will  do  well  to  employ  one  method  con. 
sianlly.  ^nil  nui  attetnpi  In  be- 
come expert  at  >(rveraL 

S:)n)ctiines  the  source  of  li^ht 


Pro.  31,— Hnil  minnr.  with  rmul  ^npporL 


FtQ.  37, — Tlciil  mtTTOr. 


I;;  an  incamlesceni  lamp  worn  tipon  the  head  of  the  exnin. 
iDcr,  the  instnimCEit  being  provided  wich  lenses  which  focus 
ihe  rnys  upon  the  pnris  X*i  be  [nitpecFed :  such  a  H^ht  i$  worn 
either  up*wi  ihe  f')rchcad  (I'ig-  $\)  or  lower  down  upon  the 
bridfi^G  of  the  nose.  Considerable  pradicc  is  necessary'  in 
onk-r  to  beamte  expert  in  the  use  of  such  a  device  for  pur- 
POM'S  of  c^atnimidon,  rvm  :iUrr  ime  Is  f;imiti;ir  wJlh  llir  use 
of  ihe  head  mirror 

The  iihjectum  U>  n  mirror  ot  l«rgc  diameter  liei*  in  the 
fact  that  when  the  central  pcrloration  is  used,  the  border  o( 
the  minor  lyin^  close  to  the  uncovered  eye  inicrfcrcs  with 
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the  pcricci  rclaxaiion  of  the  ori-an.  Thia  constiiuics  a  source 
of  eye  siraiti,  and  after  the  instrument  lias  been  worn  (or  tev- 
cnil  hcxLrs  considerable  di<;conifort  h  occaKumecL 

Kc^arding  binocular  inspection  of  the  puis*  it  is  inani- 
fcsiJv  iiu]i(i?isibl(!  to  vif^w  VI  ■^ni^ll  an  ohjccl.  an  llic  ntcuilKana 
lympjioi,  with  both  eyes  through  a  narrow  canul.  since  the 
length  ot  the  canal  and  the  smalt  diameter  ol  the  entrance  of 
the  toeatus  would  render  it  necessary  to  have  the  examiner  eo 
far  away  from  ihe  object  to  be  examined,  that  the  exact  struc- 
ture could  be  seen  no  longer.  The  eye  not  in  use  should  be 
completely  rehixtd,  and  the  beginner  should  under  no  cir- 
cumstances clc»e  it,  as  the  muscular  exertion  which  ihiH  en- 
tails becomes  a  source  of  great  discomfort  after  a  compara- 
tively short  time.  When  the  examiner  is  accustomed  lo 
make  u»e  ol  the  central  perforation  in  the  mirror,  and  desire) 
to  use  an  incandescent  lighi,  this  may  be  arranged  upon 
a  standard  cls  shown  in  Fig^  3S,  the  rays  hxnn  the  lamp 
being  reflected  into  the  canal  >n  the  same  manner  as  wheni 
any  oliur  source  of  illumination  is  empluyctL  The  focal 
leiiKth  ul  the  Loudeusitig  len&  under  sudi  ciicuni stances  Is  u 

^  matter  of  great  im- 
portance ;  its  focal 
distance  should  be 
such  that  the  riys 
are  rendered  parallel 
or  slightly  divcrjijent 
when  ihey  strike  Ihe 
mirror,  H  conver- 
gent rays  fall  upon 
the  reflecting  surface, 
the  result  will  be  that 
the  li^ht  will  be 
brou|^ht  to  a  focus 
at  a  point  wiihin  the 
true  focal  distance  of 
lite  rniinir,  beyond 
which  point  they  will 
again  diverge,  and 
the  illuminaiion  of  the  parts  will  be  impcrlect  unless  the  head 
i*  brought  so  close  to  the  ear  as  to  render  instrumentation 
within  the  canal  impossible.  Some  prefer  lo  wear  the  in- 
Candescent  light  ujHm  the  fureheail  (Fig^  33),  dispensing  with 


Piii.  33-— Eltciric  Ititip  »orft  upon  the  forehead 
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the  Le^id  mirror  cntirfly.  Ihe  rays  being  bmught  in  a  fucuiiE 
upun  the  rlecpcr  parLs  wilhiii  the  t^nal  by  nicaas  of  a  series 
oi  tenses  oi  proper  curv.iturc.  Those  accustomed  to  Ihc  use 
oi  ihc  head  mirror  upon  the  JorchcacI  wlW  t^nd  no  diffrculty 
in  tht$  methrtrl  of  examinntion.  Where  one  hubilually  uses 
the  ccntml  perforation  in  the  mirror,  the  instrument  bcin^ 
woTD  over  one  eye.  considerable  practice  is  necessary  to  be- 
come expert  in  using  the  inciin descent,  li^ht  directly.  This  is, 
in  a  inc^isure,  ovtrrtonjc  by  mEiking  use  of  a  device  consisting 
of  a  head  mirror,  to  the  periphery  oi  which  a  small  tncancle^ 
cent  light  is  attached  :  a  metallic  reflector  and  5hade  surround 
the  Ump  and  direct  the  luminous  rays  upon  the  surlacc  ol  the 
mirror,  after  which  they  are  thrown  into  the  cannl  in  the 
s:imc  manner  as  when  a  stationary  lamp  is  used.  1  repeat 
here,  that  all  electric  apparatus  is  apt  to  be  capricious,  and 
that  it  h  well  In  operating  oiit&lde  of  a  hospital,  where  all 
ap[»li^iniTN  can  he  iibt:nni"d  al  a  few  m^impnts"  notice,  to  be 
provided  with  anorhcr  source  of  li^ht  in  case  of  accident  in 
the  incandescent  lamp.  For  my  own  use,  the  portable  stand- 
ard shown  in  Fig.  j8  is  so  arranged  as  to  support  both  the 
incandescent  lamp  and  an  ordinary  j^asburner^  the  latter 
bcirg  connected  with  any  convenient  gas  fixture  in  the 
room,  and  care  being  taken  to  have  it  in  perfect,  working 
order  before  any  optTation  is  bcgjn.  The  knowledge  that 
an  accident  to  the  battery  or  taiTip  will  not  prove  a  suurce 
of  annoyanttr  is  a  great  mental  ^satisfaction  to  the  nper.itfir. 

Aural  Spcctila.— In  order  to  inspect  the  deeper  parts  ol 
the  meatus,  the  mcmbrana  tympani,  and  the  tympanic  cavity, 
it  is  ncces-wry  to  separate  the  wall$  of  the  cartilai;inon:>  cimal, 
and  to  overcome  the  irregularities,  at  the  same  time  changing 
ihe  axb  of  this  tube  to  correspond  wiih  that  of  the  osseous 
mcatuit.  Thi<  latter  object  is  attained  by  traction  tpnn  the 
auricle  in  a  direction  upwards  backward,  and  outward,  while 
the  walls  of  the  canal  arc  at  the  same  time  separated  and 
maintained  in  a  position  by  the  aural  speculum*  These  in- 
struments maj  be  made  ol  hard  rubber,  mctnl,  or  even  oi 
5litf  paper,  and  vary  in  shape.  Individual  choice  plays  a 
prominent  pari  in  the  tselection  of  the  parlicular  form  of 
instrument  lo  be  employed,  but  certain  rules. applicable  to  all 
insirunienis  of  this  character,  must  be  borne  in  cnitid.  The 
material  of  which  the  speculum  iit  made  must  be  aft  tliin  ^\ 
possible,  in  order  to  secure  the  maximum  fidd  of  inspection; 
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many  of  ihe  iiutrumenu  *(»l'l  arc  st)  thick  and  heavy  that, 
although  ihc  uuuidc  dinmcicr  is  comparatively  larpe,  the 
calibre  U  very  small,  and  when  th<?  meanift  iit  wirrow  :in 
iiiHtnimcEkL  cliaL  t:aii  Ixr  iMtroihn;c?ci  wilh  comfort  in  the  pa. 
ticnt  yields  but  a  small  nrci  for  inspection.  Care  shotild 
be  taken  thai  Ihc  cud  of  the  inatrumcut  inacrted  into  (he 
me;Lttis  has  a  ]>erf<^ct]y  smooth  margin,  as  anv  irre^larity 
of  outline  is  sure  to  cause  discomfort  to  the  patient,  and  in 
childrcTi.  to  bcjfin  with  an  unfortunate  accident  of  this  kind 
nwy  render  un  ex^TTntiiaiion  almost  imju^sible.  The  length 
of  the  sprculnm  U  :tlsi>  :i  m;itlcr  h»  df^m^tnd  ntrention.  It 
is  crvicnlial  that  l}ic  instrument  shall  pix>ject  no  farther  be- 
yond the  entrance  ni  the  meatus  than  is  necessary  lo  per* 
mic  of  its  bcitiK  firmly  held,  since  the  difficulty  o[  examina- 
tion becomes  greater  when  (he  observer  ia  oblij^cd  lo  direct 
the  liplil  thn'uijh  a  loni;,  narrow  j>a'j,s:ige  to  illuminate  a 
small  area  at  its  extremity,  and  at  the  same  time  rccoj*nwe 
mimiie  vanatiimsii  in  the  condition  of  the  parts.  Under  the 
mcsl  javorablr  cin  utnviani'e*  ihr  niralus  il^irlf  prc^nents  ot>- 
sLicie*  wtilcli  render  an  exact  iiitei  [^retalion  of  the  cnnditioi;& 
observed  very  diHicull,  and  to  increase  the  length  of  the 
passage  is  lo  odd  fjrcatly  to  these-  The  speculum  should 
be  just  long  cnouyrh  to  allow  thcstirgcon  to  hold  it  firmly 
when  in  position  and  no  lon4:er.  It  is  al^o  importnnt  that 
the  portion  oi  the  tube  introduced  into  the  canal  should 
taper  sEigluly,  since  the  deeper  parts  are  Jess  distensible  than 
tbtise  more  superhciaUy  placed,  and  if  the  specuhim  fills  the 
CTinal  completely  it  can  not   be  tilted   in  different  directions, 
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50  as  to  bnng  thr  viirious  portions  of  the  fundus  Into  view. 
The  exact  shape  is  unimport;int :  some  examiners  prefer  an 
instrument  the  orifice  of  whtL;h  h  circular  in  onllinr.  while 
Others  advise  that  it  be  oval,  corresponding  in  form  lo  the 
lumen  of  the  caiifil  as  seen  in  cross  section.     The  iiistrurnei^t 
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bearing  the  name  ol  Wilde  is  conical  and  the  orifice  circiibr, 
while  in  Cirubcr's  apeciiium  ihe  lube  is  oval  on  Croas  section, 
and  iitfLtead  oi  being  conical  14  M>[iiewh:it  funnt.-L-£h:t]>cd.  This 
lust  k'iturt?  is  observed  in  the  irstnimc^nls  of  Troclisch.  Bou- 
cticron,  Toynbc'c,  Poliiifrr.  :iiid  others.  Many  prefer  a  single 
m^Uunicnt  which  can -be  ailjiihlcd  to  the?  Imnt'Ei  of  any  catml 
by  means  of  a  set  screw,  the  device  resembling  in  construe- 
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FlC  37. — Toynbee'i  lural  specula. 
( Thf  Imrnmii-'iri  tr*  ino  Iniiit,  ami 
tljc  till  Ix  imiHfliicrd  tt>  ihnvf  thii) 
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lion  the  bivalve  Hiieccilnin  of  llic'  thiniilugist.  In  snmc  in- 
stances it  is  advant-igcous  to  hnve  one  wall  ol  the  tube  ait 
away  tor  a  ccrt^iir  distance  in  order  that  the  niciitii^  m^iy  be 
ini»pectcd  after  the  in:>tTUincnt  ba^  been  inscrieci.  This  end  is 
best  accomplished  by  emplo^^ing  a  wire  speculum*  the  walla 
o(  the  meatus  being  separated  by  the  cbuiciiy  of  ihc  nnaie- 
rial  of  which  h  h  constrncied.  In  :in  emergency  a  vrry  serv- 
iceable sprciilnm  (:;in  Ije  made*  with  a  |ne<:e  of  still  role  paper, 
twisted  into  the  form  o!  ^n  e[on^£itcd  cunL-,  (Iil-  firo  crdgi-s  of 
the  paper  being  secured  by  a  pinn  a  >Mtt:h,  or  by  mucilnge. 
This  cone  b  then  cut  off  at  such  a  dislance  from  the  apex  as 
U  allow  il  to  be  casilv  insericd  into  the  meatus,  while  in 
other  dircetiou  it  is  *o  cut  as  to  reduce  it  to  n  proper 
length*  Such  an  improvised  instrument  :intwers  pcrfcctljr  well 
not  only  for  diagnosis*  but  ;iUo  for  operative  purposes.  In 
fad*  1  (requeuily  use  them  in  preference  lo  inelul  specula,  even 
vhen  the  btirr  ate  at  hand.  Their  chief  advanta^cc  u  their 
cl<fanIuie5H,  the  same  cone  never  bcin;:  used  a  second  lime. 

Whatever  [orm  ol  speculum  nifly  be  chosen,  attention  to 
the  above  points  will  result  in  the  selection  ol  a  serviceable 
instrvmeriL  Exact  shape  is  immaterial,  as  constant  ti^e  wiU 
soon  eraltte  the  surgeon  10  become  expert  with  any  one  of  the 
various  varieties-  One  po<»ible  advantage  possessed  by  the 
lunnel.shaped  inMrunirnis.  in  which  the  outer  opening  1%  very 
wide,  is  lb<il  the  ex.indner  can  more  easily  iJirecl  the  light 
into  the  specuUnn  than  when  the  smaller  instrument  of  Wilde 
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is  UHL-J,  Wlicibcr  ihr  iiilrrior  of  the  mslrurinit  is  polished 
or  bbckErncd  jiIm.j  depends  upon  individuiil  pnrlcrcncc.  The 
contrast  o£  the  bhck  background  may  be  an  nd vantage,  but  a 
certain  ainouiit  of  brULiancy  of  illumination  is  sacriliccd. 

Jt  ijnccessGry  lo  be  provided  wit  li  specula  of  various  U2«ft, 
and  at  least  three  nre  necessary  to  meet  the  differences  in 
dianeter  of  the  orifice  of  the  meatus,  while  five  or  six  sizes 
iire  still  more  ndvanogeoiis.  The  proper  di;iiMe1er,  acconl- 
in^  lo  Richards^  of  the  smaller  end  of  each  spccuUim  in  a 
*ct  iii  five  of  ihc  Wilde  pattern  is  g^iven  below,  and  will  be 
tound  valuable;  7  mm,.  6  mm.,  466  mm.,  4  mm.,  35  mm. 

Being  provided  with  a  sntistaclory  source  of  light,  a 
proper  head  mtrrir,  and  a  suitable  speculum,  the  next  step 
will  he  the  technique  of  the  ex:Lminatiun. 

The  Technique  of  Examination  (Fig-  38), — The  pittient  and 
examiner  may  Lw^th  be  seated,  a  jxjsttiun  which  I  decidedly 
preier,  or  both  may  stand,  or  the  patient  may  Mt  while  the  phy- 
sician remains  staiiding.  The  paticul  is  best  seated  in  a  high- 
backed  chair,  in  an  attitude  which  can  be  maintained  for  some 
time  wiihont  discomfort,  the  head  resting  againjit  the  back  o! 
the  chair,  the  affected  ear  being  turned  toward  the  examiner. 
The  surgeon,  either  sitlinf^  or  standing,  should  occupy  a  pod- 
tion  to  the  right  of  the  patient  rather  than  directly  facing  the 
affected  side  Sitting  or  standing,  this  latter  position  roust 
be  an  awkwai"d  one,  and  iit  the  event  of  the  examiner  prefer- 
ring lo  remain  seated,  necessitates  the  separation  of  his  knees 
Widely,  so  that  the  chatr  of  the  patient  is  between  ihcm. 
This  posture  is  not  only  uncomfortable,  but  for  obvious  rea- 
sons undesirable.  Moreover,  the  operator  is  not  able  to  fol- 
low any  sudden  motion  of  the  patients  head  when  seated  in 
thi3  manner,  since  he  is  working  at  arms  length.  When  the 
other  posiiioti  is  employed,  a  slight  motjon  of  the  arm  enables 
the  operator  to  so  follow  any  sudden  movement  which  the 
patient  may  make  on  account  of  fear  or  pain  that  the  exact- 
ness of  the  manipulation  is  in  no  wtiy  disturbed. 

The  light  should  be  placed,  preferably,  on  the  left  of  the 
examiner,  and  slightly  above  the  tiori^nntal  plane  passing 
through  the  ear  to  be  examined.  In  this  manner  any  ma^ 
nEjmhition  of  irstrnments  with  the  right  hand  will  not  inter- 
fere with  the  rajs  p:isiing  from  the  lamp  to  tlie  mirror. 
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The  pal  J  cnl.  surgeon,  and  source  of  liglii  bring  s^ti^i^c- 
tority  jirr^ngcd.  it  should  be  the  Invariable  rule  lo  examine 
the  auricle,  tie  entrance  o!  the  meatus,  nnd  iho  e^^tilaginoo^ 
canal  lo  as  prcat  a  depth  as  possible  bclt>rc  the  specuUim  is 
intn>dacetl,  as  ttie  sywculum  may  conceal  some  patholo^^ica) 
condition  :Lt  tlic  very  entrance  ol  the  tneatufi  unless  this  rule 
is  followed-  In  order  to  cuaminc  the  cartibginuus  canal  and 
to  prrjiare  fnr  tbc  in^erlinn  of  itie  speculum,  the  auricle  should 
be  griLsped  firnrl}^  but  lightly  :i\  it%  upjier  and  posterior  mar- 
^iu  between  the  third  and  lourth  fingers  o(  the  Icll  hand,  and 


FiG-  ifl.— Thr  ticiiliT  ini|>rc(1r)ii  of  rhr  lu^Tiiirirn  ivrnpini^  «hl^W1n[;  ih*  fKitlrkm  i>f 
Lu  I4ii«nt,  tlK  avigfoni  ilw  mujlc  uJ  I'^^j^  ''^<'^  ^Lic  niAiincj  of  hufiliiii^  the 
•pKlilUlll. 

trurlion  sliould  Iw  m;idf  npw.irrl.  hiickward,  and  outward.  In 
cxamiTiiiig  (he  right  ear  ihe  hand  Tits  behind  the  auricle;  in 
examifiiuK'  the  lelt  ear  it  He.^  above  ;ind  ^interior  to  it<  In  this 
manner  a  fairly  good  vie  wot  the  external  portion  of  the  meatns 
is  obtained,  and  any  irrcf^ularities  in  aiJte  and  shajjc  tnay  be 
noicd  as  well  aa  any  deviation  Jrom  the  wsnal  direction.  The 
inforination  ihu&  dt-rived  enables  the  investigator  to  select  a 
it|>ecu1u[n  oJ  appmpriate  si^e,  which  should  be  j^raspcd  lightly 
beiwccn  the  thumb  and  indu*x  finger  iti  the  left  hand,  warmed 
over  tbe  hmp,  and  then  inuoduced  into  the  canal  a^  lightly 
as  posable.  To  effect  thfs  the  operator  holdn  tlie  speculum 
bet^^ccti  the  thumb  and  index  Eiugen  grasping  the  auride. 
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as  bclorc.  between  the  ihiril  and  fmirlK  fingers  o(  ihe  left 
hand.  While  the  auricle  is  dmwn  upward,  outward,  and 
b:ickw;ircit  the  dilatiEi^  instrument  is  i^cntLy  introduced  into 
the  meatus,  is  advanced  gradually  by  mtatitin  upon  its  lon;;^ 
axis,  it  bcinj;  rolled,  so  to  ^perik,  between  the  thumb  and  index 
finger,  while  at  the  sameiimtrit  is  pushed  inward.  Carevhrnild 
be  taken  not  lo  jf;i*%  the  instrument  htryond  ihr  nirtili^ 
nous  canal,  siiicf  this  is  not  only  pjiinful,  but  inlerfcrcs  with 
the  mohilityul  the  outer  portion  of  tJic  meatus,  ami  hence 
limits  the  orca  exposed  for  in5pecii<tn.  The  speculum  must 
be  of  such  a  si^c  that  the  wails  of  the  canni  arc  simply  acpa*- 
nited  t>v  it  and  not  stretched,  as  this  interferca  with  the  mo- 
bility o(  ihc  membnmou*  iKjriion  of  the  canal  and  prevents 
it  bcin^  to  manipubtcd  ss  to  mal<e  its  ukis  coincide  with 
that  ol  the  bony  meatus^  When  the  t^pt^culnin  is  too  l^rgc 
the  soft  part^  are  so  ciovvdcd  in  front  oi  it  that  ihc  full  lumen 
of  the  spccviihiin  b  not  available  and  the  field  is  iiairowcd  in 
ConM:qucncc. 

The  spcciilnm  having  been  properly  inserted,  ihc  observer 
should  hr^t  biin;;  that  part  o(  the  Superior  wall  of  ihc  canal 
into  view  which  lie*  just  beyond  the  inner  extremity  ol  the 
speculum.  This  is  done  by  cnrrjing  the  thumb  and  index 
finger  nhich  hold  the  instrument  downward,  thui:  tilting  the 
inner  extremity  upward.  Having  rei:ogni?<"d  the  superior 
wall  of  the  meatus,  the  anterior,  inferior,  and  poslcrior  walls 
arc  ^ucccs5^vcly  brou^jht  into  view  by  cau-un^  the  cKitrr  end 
of  the  speculum  to  de^cnLje  a  circle  in  tlic  direction  named, 
the  fixed  point  beinp  the  inner  extremity  of  the  instrument. 
This  manipulation  is  accomplished  by  a  ^li^ht  movement  of 
the  thumb  and  finger  which  grasp  the  outer  <-nd  of  the  specu- 
lum, the  digits  bring  alTernalely  flexed  and  then  gradually 
extended  imtil  the  extremity  of  the  in*truinent  h;is  described 
a  complete  circle.  In  c^judticling  this  manipublion  each 
wall  oi  the  meatus  should  be  inspected  throughout  iLs  entire 
extent,  from  the  inner  end  of  the  speculum  to  where  il  joins 
the  tym|>anic  rinjET- 

Attention  shoulrl  be  paid  durinp  this  procedure  to  the  fol- 
lowing points  regarding' the  canal:  Whether  ft  is  free  through- 
out its  entire  lengthy  or  p;irlially  ur  coniplclcly  obstructed. 
If  the  lumen  is  encroached  upon,  information  should  be  ob- 
tained a»  lo  the  nature  of  the  obsti  nction,  vvhrihrr  it  hr  a  for. 
dgn  body  accidentally  or  intentionally  introduced,  or  whetlicr 
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It  is  miiSt:  up  of  :l  niAtw  oi  imp;ictccl  ficcrcn'on.  whose  source 
U  the  ccrnminoos  ^'bntls  of  thtr  mcatu^is  or  nf  ^|>iih(?lbl  *l^bris, 
the  tCMiU  of  ;in  inlLiiiiitKil.orv  prncc-s,srir  oEa  pHit^,>{iic  growth 
wbkh  has  proHfcmlcd  in  this  locality.  On  the  other  hand, 
Uic  deeper  portion  o[  ihc  canal  inav  be  filled  whh  fluid,  cUhiT 
pus.  *erum,  niucus,  or  htood.  Ag;nn,  the  lumen  oi  the  canal 
may  be  enema chcd  upon  only  over  a  certain  circumscribed 
area,  in  which  c:isc  ihe  probe  determines  the  demity  (A  the 
obictntcthiri' — wfieihtrr  it  is  h^rrd  or  soft,  lender  or  -tnic^thctic, 
vrhcthcr  invested  with  normal  epithdium  or  prcscntinjK  a  de- 
nudcd  surface.  Its  location  should  ahvays  hv.  v^in^UtWy  miled, 
whether  it  h  Situated  in  the  deeper  portion  of  the  canal  or 
n«ir  the  orificcv  In  other  coses  the  canal  may  be  narrowed 
uniformly  throuf^hont  its  entire  extent.  Here  the  density  of 
the  A-alb  as  determined  by  the  probe  i<  of  ^t'rvice,  as  well  ns 
the  appearance  of  the  outer  surface.  None  of  these  more  cvi* 
dent  abnormal  condiiiona  existing,  the  otrterver  should  in  ill 
tSNes  note  the  i.ondilinn  uf  llir  intc-gnntini  lining  thr  (;m;il. 
determining  whether  it  is  dry  and  desquamating  in  places,  or 
moist  and  reddened,  or  covered  here  an<!  there  with  nuissci  of 
drvsecrtlion  torming  cnists  upon  the  wnlh.  Ilavirg  critic- 
ally observed  these  different  physical  conditions,  the  superior 
wall  of  The  meatus  should  be  fo|]ovvf<J  inward,  the  atij^Ie  of 
the  fipecuhjm  litnng  gr;idn:dly  changed  so  ;i5  to  hritig  the 
deeper  portions  into  view  until  this  aspect  ol  the  canal  merijcs 
into  the  n]emlM':i[ia  flaccida.  Thtr  outtrr  eml  of  the  .^^pc-ciiUjm 
being  still  further  cl(rvate<l  the  eye  next  recognises  the  epi- 
dermal covering  of  the  membrana  tyinpani  and  follows  this 
until  it  passes  qtiilc  abruptly  into  the  inferior  wall  of  the 
meatus^  An  examination  in  this  manner — the  superior  wall 
bcinj*  foilLowed  acro&<t  the  fundus  of  the  meatus  until  the  eye 
ft  upon  the  inferior  wall,  and  the  posterior  wall  Traced 
til  it  merges  without  a  break  into  the  anterior — dcmonstr.-itcs 
with  certainly  that  the  membrana  tympani  is  present,  and,  if 
iMtMihilTofi  in  ronlmuirv  hii*^  Itft'ti  ohsrtvcdH  inl;!Li.  This  i^ 
the  most  satisfactory  method  of  dcmoTJStrating  that  the  mem- 
br^na  tympani  is  present  and  unbroken  throujihout  its  entire 
extent.  Whenever  there  is  a  soluti<m  of  conriiiuity  this  repu- 
lar  outline  must  be  broken-  in  some  cciscs,  where  the  mem- 
brane is  almoM  completely  destroyed  and  is  replaced  by  cica- 
tricial  tissue  which  a^ipTics  U^cM  closely  to  the  intcrn:il  wall  of 
the  tympanum,  a  misukc  maybe  made;  this  is  scarcely  pos- 
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9tb1Ct  however,  ]]  an  cxhnustivc  cv;iminatv>ii  15  made,  ccich 
wall  betn^  followed  until  il  mcrR:cs  into  ihc  cue  directly  op* 
posite.  When  rhc  membruna  i»  eicteiuively  destroyed,  as 
mentioned  sibove,  ivc  find  usually  at  some  point  nlnng  the 
posterior  wall  thai  the  fundus  of  ihc  c^nnl  i%  nnt  coRTiniious 
wilh  this  w^ill,  but  ih^it  thtMi^  ik  :i  snUiltcm  al  vitiuhwily  ai  llie 
inner  CKtrcniJt>.  the  epidermis  not  passing  directly  injm  the 
posterior  wall  of  the  caiinl  lo  the  proniomory.  but  that  a  ccr- 
t£Lin  *^pace  is  Icit  bcMveen  ihe.se  two  regions,  the  widlli  of  the 
biatus  being  easily  rcco^ni^ed  by  the  pnicliced  eye^  I  have 
given  this  as  one  o(  the  early  Meps  in  conducting  the  examjna* 
tion,  since  the  observer  more  readily  analyzes  appearances 
met  with  if  the  question  of  presence  or  .ilinosi  cumplett?  de- 
&tnictio(iof  ilnrdrum  membrane  has  been  settled  before  other 
ptjints  arc  considered. 

\Vc  must  next  recognize  certain  landmarks  at  the  lundus 
of  the  canal,  which  under  normal  conditions  is  occupied  by 
the  memhrcina  tympani  (i*ig-  39}-  As  the  superior  wall  is  (ol- 
kfwtd  inward,  there  will  be  seen  just  below  the  centre  of  the 
line  markiaj;  its  inner  termination,  a  prominent  projection,, 
white  tir  grayish  while  in  color,  having  the  •ippearanee  as! 
though  ihc  siifi  |iarls  covering  it  were  pushed  outward  into 
the  lumen  of  ihe  canal  by  some  Arm  body  beneath^  This  pr**- 
jcction  is  the  short  process  of  the  malleus,  And  its  position 
changes  but  little,  no  matter  how  much  the  entire  ossicle  may 
be  displaced  by  rotation  about  the  axis  fn)m  alterations  in 
tension  ol  the  intratympanic  ligaments  and  muscles.  More- 
over, this  portion  of  the  ossicle  is  richly  supplied  with  nutrient 
vessels,  and  even  when  there  is  extensive  cariev  of  the  tym- 
panic walls  ard  of  the  ossicular  chain,  it  nsuiiliy  escapes  dis. 
integration.  Under  normal  condifiuns  the  short  process  of 
the  malleus  appears  as  a  prominent  pniiit,  about  the  st/c  of  a 
pinhcad,  varying  in  color  trom  a  ch«-ilky  white  to  a  grayish 
white  or  even  pinkish  white.  Extending;  downward  and  some* 
what  back^vard  from  this  point,  through  the  middle  of  the 
membrane  as  far  as  its  centrCf  the  handle  ol  the  m:\lleiis  is 
rccogniied.  This  process  tapers  gradually  as  it  passes  down* 
ward.  At  its  lower  exiremity  il  is  flattened  slightly  from 
without  inward,  and  appears  a  little  broader  than  just  above 
its  termination.  The  shaft  of  the  malleus  is  slightly  curvi- 
linear  in  outline,  the  convexity  being  toward  the  meatus  in 
the  upper  tw-o  thirds,  while  at  the  lower  third  it  is  directed 
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inw<ird  and  somewhat  backward.  lying  more  nearly  in  the 
plane  of  the  mcrnbrunc.  The  outline  of  tbe  shaft,  un<lcr  normnl 
conditiong^  appears  stjmuwhat  darker  th:in  the  surrounding 
niembnne,  ita  presence  offering  an  obstruction  to  the  rav*  of 
light  iHuminating  the  fundus  of  ihc  canat.  The  outline  of  Ihe 
gb:ifi  tK  Tiol  infrc<[trcntly  slightly  ]ii;iktsh  irK^teatl  v\  while,  and 
occasionally  one  or  two  blood  vessels  may  be  rccoKni/ed  trav- 
erring  Lht  iriembrane  close  to  the  niauubrium  and  parallel  to 
iL  Ttiis  i*  pnrhciilarly  true  if  ihc  speculum  has  remained  in 
the  canfit  lor  some  timc<  nnd  depends  npon  the  vcnoun  con- 
KCftlion  incident  to  the  presence  of  the  foreign  body.  The 
llauened  tenninalion  of  the  nianuljHum  sit  the  centre  of  the 
membrane  is  known  ;is  the  umbo.  Under  normal  conditions 
the  eye  perceives  a  brl^hc  idan^ular  area  ujion  the  liiiWace  of 
the  membrane?,  cKlendirig  from  the  umhn  ciownwiird  and  for- 
ward to  the  periphery,  the  apex  of  ihc  triani:le  lying  at  the 
umbo,  while  ibc  base  of  Ihc  triangle  riocs  not  extend  to  the 
periphery,  but  fades  uway  gradunlly  before  it  reaches  this 
line.  It  IS  evident  that  if  vce  imajjine  the  inalleii:;  handle  to 
be  prolonged  to  the  periphery  ot  rhr*  membrnne,  this  struc- 
ture will  be  divided  into  two  portions — one  in  front  and 
the  other  behiuil  lh<^  line,  the  [losleritir  porlion  being  the 
UrgiT.  If  a  hori/ontal  Hne  is  dr;iwn  through  the  umbo  lotbe 
anterior  aod  ptiMciior  walU  of  the  canal,  these  two  segments 
will  be  again  divided  into  two*  For  convenience  in  locating 
pathological  appearances  wc  conceive  the  drum  membrane  to 
be  so  divided,  the  segments  bcinc  named  the  superior  anterior 
Inferior  anterior,  inferior  posterior,  and  superior  posterior 
quadrants  according  to  their  siluacion.  From  the  short  pro- 
cess of  the  matletif^  two  bands  arc  observed, 
vne  nmning  backward,  the  other  in  the  oi>- 
po^ilc  direction,  lo  rhc  periphery  of  the 
mcirbraiie.  Of  these,  the  posteritir  is  the 
longer,  the  anterior  being  just  barely  seen 
vndcr  normal  condition?  owing  to  the  prox- 
imitv  of  the  5:horl  process  o\  the  malleus  to 
the  upper  anterior  extremity  of  the  tym- 
panic ring,  und  because  of  the  obUquUy 
of  the  plaiir^  ill  which  the  membrane  lies. 
These  lKind«  arc  called  the  anterior  and  posterior  folds  of  the 
membmnc.  They  are  caused  hy  the  dificrcnce  in  tension 
between  the  mcmbrana  tcnsa  below  and  the  membrane  flac- 


DiiitkJ. 


94 


PHYSICAL   EXAMINATION. 


ckIa  above.  Thc^sc  bands  arc  sometimes  very  welt  marked, 
while  in  clher  iiistaTi<;cs  Ihcy  arc  not  distinct. 

Bdwecn  ihc  short  process  of  (he  malleus  and  the  superior 
wall  of  the  mo;iru?i  the  mombrana  fyinpiini  prestrntsa  distinclly 
triungiihir  fiiriii*  the  .ijjcrx  iff  xUc  Iri;iog1e  lying  ;it  ihe  slioit 
procc^.  from  which  point  ihc  sides  of  the  Iriopglc  diverge 
until  they  fire  lo^t  in  the  superior  vrntl  of  the  canal,  into 
whicli  they  pas!t  Miihoutany  distinct  line  of  deniarcatioo.  The 
fJdefi  of  the  lri;ti>ji:le  are  cle^irly  marked  by  a  ihickei^Enjr  along 
ihe  bter;il  boundaries  of  this  trnmgi:l:ir  area.  This  upper 
portion  01  the  drum  membrane  is  ihc  mcmbrana  flaccida.  or 
Shrapncirs  mrmhr.inr,  ;in(l  tht-.  (xhrt's  whicLi  form  llwr  Mdr« 
of  Ihc  tnan>:le  aiL-  knowu  a^t  IVus^ak's  fibres.  It  will  be  re- 
memberer) ihut  (lie  lytopaoic  rin^  is  wanting  at  Sbrapneira 
niembranc.  the  curvilinear  outline  being  completed  bv  the 
free  border  of  ifie  outor  lamella  of  ihc  squamous  plate  of  the 
temporal  b'jiie,  which  hlls  up  The  (jap  between  the  anterior 
and  posterior  h'mbs  of  the  annnlus.  The  name  of  Hivinian 
litisure  or  segment  has  been  given  lo  this  dehiscence  in  the 
annuliis  tvnip:inicu!t.  It  i<  also  to  be  buriie  in  niind  thiit  the 
lamina  propria  of  (he  drum  membrane  is  wnriing  over  this 
arca»  the  seplum  bciiiis;  completed  by  ihc  tcgumcntary  lining 
ol  the  car>nl  which  pa^seit  downward  over  the  Kivinian  tis- 
sttrc,  its  epithelial  layer  being  continued  over  Ihc  suriacc  of 
the  membrana  tympani. 

Having  deicrmincd  that  the  membrana  tympani  ii;  intnci, 
or,  if  any  Sftluilon  of  coiiiiiuiity  exULs^  the  evtent  :jnd  loc.tlion 
of  ihe  defect  having  been  made  out,  the  observer  should  next 
note  the  lollowing  physical  properties  of  the  memhnkna  or  of 
itA  remaining  povlion:  I.  The  color.  2.  The  lustre,  j.  The 
slrtldurc.    4.  The  powtiim. 

TAf  CWiV,— The  normal  membnme  b  of  a  pearly-white 
appearance,  with  a  slii^htly  bluis^h  tii^e  over  Ihe  entire  mcfn- 
bmna  tcn<a  ;  alvive  the  foIiU  the  parts  may  have  a  faint  pink- 
fiUi  bue,  even  when  in  ^  healthy  condition. 

Tkt  Ltiitrf,—Thc  rect^niliaii  tri  varbtirm^t  En  the  lustre  of 
ihednim  membrane  ctmsiilutcsonc  of  the  most  valuable  Mt\% 
in  the  diagnorsis  of  aural  allections.  Normally  the  pans  pos- 
sess a  peoiliar  shent  which  can  not  be  described  in  words. 
but  is  easily  recojjniied  when  once  seen.  The  Iri^inE^uiar  ItKhl 
fpot  has  already  hec^n  «;H>ken  of,  and  its  persistence  or  ab- 
teticet  the  vimiions  in  shape,  position,  and  e»tent,  and  ibe 
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presence  of  one  tir  more  bri^jht  pninu  or  Ii;;ht  reHcxeft  in  other 
l>2vis  oi  ihc  nieritibrane.  uH  iurnith  v^iliablc  iuEoriTi;tcion,  The 
lustre  mny  he  timiinished  or  may  be  ciiurcly  wHi^tii^^,  this 
latter  conclition  always  indicating  a  nccro^a  of  the  ftupcrftciai 
cpithdnim. 

TAf  Sfrvc/trrc. — Under  this  term  \vc  consider  the  dcvi^ 
lir^n*  from  the  norDiat  apjJi"ar,int:e  Ttstillirifr  imtn  changes  in 
thf  vimoun  tjivt'rs  ol  the  part  under  exani nation.  In  health 
the  mcmbrann  vibrAns  is  cf  unUonn  tcxtuic  throughout,  cjc- 
ccpl  at  lh(?  |)i'Tijiherv  stt\t\  ni  The  iiinho.  in  nvhich  hiniliTie*  h 
U  K(jmewh;it  thii:kvnrd  iiiul  amseqiientlv  \tsss  inin^ltct^nt  lK;in 
clscivhcrc.  The  eye  is  also  able  to  make  out  indisticictly  the 
circubr  and  radiating  fibres  ;^5  they  cross  one  another,  pving 
an  appciirance  suggestive  ol  a  finely  woven  labric.  Under 
pathological  conditions  the  membrana  propria  may  undergo 
hypertrophy  in  pbct^  in  which  ca^e  the  unilnrmilv  oC  t.ex- 
tural  appearance  tvilE  be  lost  and  thcafTccicd  areas  will  appear 
less  tr^nshicfrrf  than  the  surroimdSntf  ponlon.  The  same  cf* 
feel  is  pimii]i:L-iJ.  bnl  in  :i  mcire  ni:irU'd  drgm-,  by  c:;LlrarEfr]iiH 
dq:osits  in  the  hbnms  layer.  Tiusr.ippriir  a*  opaque,  h;strc- 
1c53  trhiic  areas,  with  wcll-deliaed  outlines.  On  the  other  hand, 
Ci5  the  result  of  pressure,  cicaln/^liim  niter  loi»  ol  substance 
etc-,  the  tibrous  layer  may  be  very  thin  or  even  wanting  in 
certain  localities,  Ilcrethe  membrane  will  be  transparcnt^and 
through  the  Ihin  septnm  fht;  underlving  struciures  withfn  the 
tympanum  may  be  easily  recognized.  The  nicmbrnna  thiecida, 
containing  no  lamina  propria,  does  not  exhibit  the  [jecidiar 
woven  apjwarnrce  ch;»r.icl eristic  iif  the  larger  segment  i){  the 
drum  membrane  :  it*  appearance  a  similar  To  that  oi  the  skin 
lining  the  acljfAccnt  pari  of  the  b^my  meatus,  except  that  it  ia 
more  delicate  in  structure.  (_)witig  u>  patholngical  ohanj^p.-fi 
it  may  bcconac  tmnitparent  rnd  pcirchmentlike.  or  its  thicic- 
new  may  Ik'  grcritly  incrt-as-ed. 

7'//^  Ihtition- — Normally,  che  drum  membrTine  1*1  inclined 
both  in  the  horifonial  and  \;eriical  planes^  In  addition  to  this 
it  htdrawn  inwnrd  ul  Tht*  umhdonacxouni  nf  il\  iulimate  con- 
nection wilLi  tbe  manubrium  mallei.  Titc  inclination  in  two 
plane?,  lojf ether  with  the  umbilicaiion  at  the  centre. gives  ri*c 
to  the  li^jht  reflex*  the  rays  illuminating  this  area  n lone  be- 
ing reflected  *lire<:lly  txick  to  the  eve  ot  the  ob*erver,  without 
previously  impinging  upon  the  walU  of  the  canal.  Am^thrr 
result  of  the  umbiUcation  is  to  give  to  each  segment  of  ihc 
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tn^tnhrana  a  s1i;vliily  ^ou^cx  ai>j>t';iram;c  when  virwod  from 
tbe   canaU  H  iiich  b  mc^Ht  m.irkc-tl  in  the  upper  ;inij  [iu§tcrior 
quadrants.     In  the  young  child  the  inclmaiion  of  ihc  mcm^ 
bcaoe  in  Ok  hon^ontal  plane,  as  viewed  through  the  mcaltiii, 
api^car^  more  pronounced  than  in  adult  hfe.     This  grcntcr  in- 
ciination  h  more  apparent  than  real,  depending  upon  the  spe- 
cial conformation  of  the  pans  at  binh.     Al  thj*  period,  It  will 
t>c  rcrnefnhere<i,  the  superior  and  inferior  ivallft  of  ihe  meatus 
are  fai  conu^cu  ilie  Mjpen'rjr  wall  lying  upon  the  external  sur- 
Ijftcc  of  the  squama  uhJlc  the  bonv  meatus  does  not  extM.  he- 
tng   rcprcvctiUd  by  a  canal  oi   fibrous  tissue,  especially  well 
developed  along  the  inferior  wall> 

llarin^  reviewed  the  appearances  of  (he  membrane  under 
normul  confiiiions,  wc  are  now  prepared  to  recognuc  varia- 
iionicauied  by  morbid  processes.  As  the  upper  and  posteHor 
part  i*  nearest  (he  eye  of  the  observer,  and  as  this  h  the  mosl 
eiterifcivr  si^gmrnt  cif  ihernrmbrRTie.  dispbcemenl  nf  the  eniire 
fncitibraiic  outward  in  iIiIh  region  is  marc  apparent  than  cbc- 
vhere.  If  tHsiilaccmtnt  be  excessive  the  bul;^cd  posicruir  por- 
tion nifty  overhang  the  anterior  segment  and  partially  or  com^ 
pletely  obscure  it.  Sometimes  the  cflect  is  to  obliterate  in  this 
region  the  has  of  demarcation  bt^tween  the  canal  wall  and  the 
drum  niembrnnc,  pivinjj  to  the  fundus  a  narrow  appeararee. 
On  the  other  hand,  marked  retraction  obliterates  the  ncrmnl 
pnimineniTr^  nf  Oif  nJJp^r  ;ind  pcKirrior  srgnifnT  and  exagger. 
aics  Ihc  inclination  of  tlirr  upper  part  of  the  membrane  En  the 
horijcontal  plane,  at  the  same  time  causing  the  inferior  segment 
to  ap|>car  more  nearly  perpciidtcvdiir  to  the  inferior  wall  of  the 
canaU  It  al^o  tend^  to  exa^^gerate  the  apparent  width  of  the 
drum  membrane  on  account  of  the  greater  depth  of  the  lyno- 
panum  above  and  Isehind*  which  allows  llie  meinbrana  lomove 
inward  for  a  considcmblc  distance,  thus  bringing  the  anterior 
segment  into  view.  As  seen  through  the  speculum,  this  in- 
crease in  the  transverse  diameter,  especially  <if  the  inferior 
Kgmcnt,  is  c^ccecdingly  wcU  marked*  The  most  Yaluable  in» 
dication  of  retraction,  however,  is  afforded  by  acarcful  tn3pcc> 
tion  ol  the  malleus  hundle.  This  promincrU  and  easily  recog- 
njjable  landmark  ;ippe:irs  f<ireahoTtened  in  direct  proporti<>n 
to  the  degree  of  rctracti^m.  provided  adhesions  between  it  and 
the  [nner  lynip^mlc  u',']ll  do  not  exist,  and  prevent  it  from  as. 
turning  ihe  u-tLjal  position  which  it  occupies  when  the  prc?E-sure 
nrllhln  the  tytnpuniL;  cavity  is  lowered-     Another  evidence  of 


OBSTACLES  TO   EXAMINATION. 


95 


exircmc  r«lraction  is  the  prominence  of  the  curved  Diarftin  of 
the  tympanic  jiiig.  which  can  frcqucnll}'  be  tiaccd  thnni^houL 
its  entire  circumlcr(,^co  when  the  membrane  is  disphtecd  in- 
ward to  a  marked  degree.  It  eometimes  happcnEi  owing' 
to  Ihe  presence  o(  adhesions,  that  tlic  iiandle  o(  Ihe  malleus  U 
not  fof«sh Often od :  then  the  dii:p]ncement  of  the  s^egments  of 
the  drum  membmnL"  Iti  front  and  behind  the  manubriuni,  to- 
gether with  ilie  rnafkt'd  proniinL-ncf  uf  tliv  annuUi!^  and  the 
case  with  which  Ihe  inlniiynipanic  sirudnres  are  seen,  enable 
the  observer  to  interpret  the  condition  correctly.  When  the 
malleus  hamik  L>  lirnily  bound  duwn  and  the  air  within  the 
tympanic  c;kvity  is  rarefied,  the  anterior  and  posterior  $cg- 
moots  of  the  drum  membrane  coUapsc,  and  ihe  manubrium 
Appears  as  a  prominent  ritlge  between  the  sunken  areas.  In 
front,  behin<l,  and  below  this  ridge  there  arpdeeppitsorfossre, 
where  thr  more  elasltc  mL-mbraae  bas  betn  forced  inward  by 
the  pre^^ure  iif  iheairunlil  it  has  impinged  upon  tlic  inner 
tympanic  walL  In  children  this  condition  is  very  prone  to 
cxiai  where  adenoid  vctclations  arc  present.  The  appearance 
is  rot  infrequently  a  source  ui  error  in  dia^nosis^  being  mis- 
takefi  for  a  total  destruction  ol  the  membrana  vibrans  and 
a  £ub«equeni  dermoid  iranaformaiion  of  the  inner  tympanic 
wath 

Obstacles  to  the  Examination. — The  description  given  of 
ihe  tec]iiii([ur  tti  ih:^  insjH-ui[>u  cjf  tlir  «ir  by  mcnnN  of  r& 
Heeled  light*  presuppose*  that  an  unimpeded  view  hns  been 
pi>ssibk;  occaMonally,  however,  ob^laelca  arc  encountered 
which  render  the  inspection  of  the  deeper  part*i  diHicult 
Here  we  may  mcnlion  the  presence  of  fine  hairs  in  the  meatus 
prcTcniinp  a  perfect  illumination  of  the  mcmbrana  tympari. 
In  such  an  event  the  examiner,  after  the  insertion  of  the 
stKCulum,  will  find  it  mlvisablc  to  upply  a  lillie  vaseline  i>r 
wax  lo  the  hairy  aiva  by  means  of  a  collon-tipped  probe;  by 
this  procedure  the  haii:^  are  made  lo  aiEhrre  ctoicly  to  the 
vail  oC  the  canal,  nnd  arc  prevented  Irom  interfering  with 
the  exatninatiou>  II  thcoriliccol  the  meatus  ia  excecdinjrly 
narrovr^  either  an  Ihe  ref^uU  of  cori^enital  malformation,  cica- 
tricial contraciion.  or  an  acntt:  circumscribed  mflammatory 
proccsG,  the  examiner  will  do  well  to  use  an  exceedingly 
small  speL-ulum.  By  tilting  ihe  in*lriiment  at  vflriouft  anj^les 
it  will  be  pon>ible  to  inspect  the  deeper  parts  over  succe^^ivc 
small  areas  until  the  necessary  information  has  been  obtained. 
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This  is  wiser  than  to  altempt  to  use  a  \argc  instrument  ^hich 
Etta  the  canal  closely,  in  tnc  hope  ol  obuiniii^  a  mure  ex- 
tended field  of  view. 

The  prominence  of  the  antero-infenor  wall  occasionalty 
offers  an  obst;icle  ro  prrf<*ct  inspt^ctiyn  o\  ihc  rffcpcr  p:irts: 
but  here  ugaiii  the  Muall  ^jicculuiii  will  enalilc  ttic  oLherver 
to  sec  n  more  cxtcndttl  surface  than  a  larger  insiriiment, 
provided  the  auricle  is  dra^vn  upward  and  backward  siilfif 
ciently  to  permit  the  illumuuiion  ot  the  parta  beyond  the 
obslTuctin;;^  canal  wall.  In  the  Kurne  manrter,  ii  the  onftoe  ol 
the  meatus  is  .-almost  closed,  ^&  ihe  result  of  an  acute  inflftin- 
matory  process,  and  the  parts  arc  cKcessively  tender,  it  is  pos- 
sihle,  by  exercii^ing  a  little  uire.  to  hitrmluc^  a  ninall  1^pec|l• 
jurn  beyond  the  inHamed  area,  <ind  to  obtain  a  view  o^  tlie 
dee^  parts.  It  is  lo  be  remembered  that  no  bony  meatus 
exists  at  birth,  and  the  tncmbraiia  tympari  lies  supcrficiidly 
ard  in  ncariv  l^ie  same  plane  as  the  superior  \%M  of  the  canal, 
which  is  closely  attached  to  the  outer  surface  of  the  squama; 
hence,  to  obtain  a  clear  view  of  the  membrane,  the  atmcle 
must  he  drawn  downward  and  backward  instead  of  upward 
and  baekwarfl,  as  in  the  examination  in  an  adnit  (Fig,  26}, 

In  addliitm  In  what  h:is  already  bf.<.-t\  said  concerning  the 
rccogniriini  1^  the  various  iu>rrnal  and  pathological  condi- 
tions* it  is  necessary  to  call  attention  to  special  portions  de- 
manding particular  investigation;  these  arc  the  periphery 
ol  the  membrane,  and  that  area  lyinsr  above  the  level  of 
the  short  process,  the  membrana  flacctrla.  It  U  quite  pos- 
siWe  to  recogfnii^'  ;dl  the  cundiiions  ennmeratfd  in  (he  pre- 
ceding pai^es  and  ycL  lo  ovtrluolc  a  small  ^itrfoTation,  unless 
the  examiner,  ai«  n  fnuil  step,  inHpeclx  the  entire  outline  r}f 
the  annulits.  folloiving  with  the  speculum  the  line  ol  attach- 
mcnt  o[  xhc  membrane  ihroaghoul  its  entire  fircumfcrcnce. 
A^ain,  that  region  wtnated  above  the  short  process  of  the 
malleus  and  the  folds  of  the  irembrane  demands  crircful  at- 
tention, since  il  covers  the  articulation  between  the  malleus 
and  the  ihcus,  and  that  ponion  of  the  tympanum  where  the 
mucods  lining  \<.  Thrown  into  niimenms  folds  as  it  passes 
frum  the  Imny  walU  of  the  cavity  over  the  inlialynipanic 
OAincles  and  ligaments  !l  b  not  itncomrum  lo  find  a  minute 
perforation  throucrh  the  mcmbrann  flnccid,i.  which  miefht  pass 
unrccngni;:cd  unless  special  attention  had  been  directed  to 
the  inspection  ol  thiii  locality.     It  i^honld  be  t^orne  in  mind  in 
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V}\%  conncclirtn  lli:H  we  occasJonnlly  meet  with  a  minute  open- 
irg,  jiisi  above  the  short  process  oi  the  mnllcus.  This  was 
lormrriy  suppciscrf  to  [je  cjcc;i*]onc(l  by  the  incumpletc  diwire 
of  the  Hivi:ii*]iL  ^cgmcnt,  A  sm;ill  upcnmg  at  this  point  is. 
according  to  Haiidall.*  due  lo  a  imthological  process,  and 
there  is  no  foundation  for  considering  it  a  result  of  imperfect 
development.  Under  all  circumst winces  both  cars  should  be 
examined,  althoui^h  the  patient  niav  complain  of  but  one. 
The  importance  of  this  Is  evident  if  the  reader  will  recall 
the  remarks  already  marli;  in  the  chapter  on'  physiologv,  con- 
ccrm'ng  Ihe  interdependence  of  one  org'an  upon  that  of  the 
opposite  side.  It  is  also  important,  since  any  flight  amicnaly 
in  the  direction  of  the  can*d  or  in  the  position  of  the  mcm- 
brarta  tympani  will  probably  exist  on  both  sides,  and  a  source 
of  error  in  the  interpretation  ol  appearances  found  in  the 
afTceted  orjjan  will  thus  be  removed* 

At  this  point  we  should  consider  the  relation  between  the 
contents  of  the  tympanum  and  the  various  qu^dranu  of  the 
tympanic  membra i if. 

Fig.  12  re|}resents  the  intratympanic  structures  and  the 
inner  wall  of  the  middle  ear.  the  o^sicW  lying  in  tlieir  nor- 
mal position-  A  portion  of  the  inferior  and  posterior  wall  of 
the  canal  is  shown.  The  mcnibrana  tympani.  with  the  cxccp- 
lioa  of  a  small  crescentic  portion  poiiteriorly,  has  been  re- 
moved and  the  contents  of  each  quadrant  can  be  easily  mode 
out. 

In  the  supero-piisterior  quadrant  the  long  process  of  the 
incus  is  seen  deseending  in  a  direcUon  parallel  (o  the  manu* 
brium  mallei,  lying;  l>ehind  ii  and  at  a  deeper  level  in  ihe 
tympanic  cavity.  The  articulation  of  this  process  with  the 
head  ol  the  stapes  is  also  seen,  loj^ciher  with  the  posterior 
Cru3  of  this  latter  osnictc.  which  passes  upward  and  inward 
until  it  if;  lost  in  the  oval  niche.  From  the  head  of  the  (tapes 
2  delicate  fibrous  band  is  observed,  which  extendi  directly 
backward  until  it  is  lost  from  view  behind  the  margin  of  the 
tympmic  ringr.  Thiu  i%  ihr  tendnn  of  the  Klapedfus  muscle. 
The  tip  of  the  descending  crus  ol  the  incus  (and  hence  the 
incudo-stapedial  articulation)  may  frequently  tie  at  a  consid* 
ci^ble  diaiancc  below  the  level  of  the  short  process  of  the 
malleus.     On  the  other  hand,  and  especially  as  the  result  o I 
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a  pathological  comiilion,  LhU  piocc-ss  of  llic  incus  may  run 
almost  liorizonlally  inward,  the  iiioue^^iLiA  IcnticuUri^  bein|i; 
hidden  behind  the  ^upcro-postcrior  margin  ol  the  bony  ring. 
In  mich  an  event  the  &t;Apc&  ilsclf  and  the  stnpcdiufi  tendon  arc 
out  of  the  ran^e  of  viUoHp  Another  situation  freqiicnlly  oc- 
cupied by  thi«  pnicess  of  the  incus  ifi  clone  to  ard  ju«i  behfnd 
fhr  prj'itrriikr  m;trgin  lA  \hr:  h<iny  ring.  It  passes  di»wnvi-:4rd 
in  a  diErLiliriii  parallel  ti>  the  posierior  limb  of  the  annuliis.  and 
h  brought  into  view  if  the  paticnra  hci^d  is  turned  away  from 
Ihc  cx.iniincr,  pcrmitling  the  ilhimiitating  rays  to  pass  bchird 
Ihc  projecting  iiiai|:iii  of  the  rm^.  Thia  position  of  the  incus 
b  usually  the  ^e^uIt  oi  contraction  of  the  stapedius  tnu^cle 
or  of  fihorteninff  of  its  tendon.  Search  \v\xh  ;i  delicate  probe 
reveals  the  location  of  the  cms  of  the  incus,  the  instrument 
bdng  easily  hooked  about  ii  ;»fid  drawing  it  into  view.  If 
firmly  fixed,  the  divi^iifn  of  ihe  ^t-njK'dius  irudnn  (»r  c>(  dense 
adhesions  passing  backward  fioiu  the  juj^tcuor  crus  of  the 
5tapc5  releases  \X  and  brings  it  into  ihc  field  ol  visiijn.  The 
upper  and  posterior  quadrant,  since  it  contnirs  structures  so 
important  to  the  function  of  audition,  should  always  be  closely 
exarnirie<],  whether  the  membrana  tympani  is  intact  or  par- 
tially destroyed.  Frequently  llie  aitcnuatitm  of  the  mem* 
brana  in  thi*  locality,  eilher  from  cicvitriKaiiun  or  atrophy, 
enables  the  observer  lo  recognize  the  above-mentioned  psirK 
through  it.  This  is  particularly  so  when  there  is  consider- 
able retraction  of  the  drum  membrane,  which  then  applies 
itself  closely  to  the  structures  beneath. 

Below  the  incudo-Blapedial  arlirnl;ition  in  the  lower  part 
of  the  stipe ro-posicrior  quadrant,  and  enctoachin;;  lo  a  greater 
or  less  extent  upon  the  postero-hiferior  quadrant,  h  seen  a 
deep  niche  ihe  pii>tt^rior  boundary  nt  which  is  hidden  by  the 
margin  of  the  annulus  tympanicus,  wIuIl-  rhe  anlenor  mar- 
gin forms  the  pustcro- inferior  boundary  of  the  promontory. 
At  this  line  the  inner  tympanic  wall  bends  at  fllniost  a  right 
angle,  and  the  plane  ol  the  niche  is  directed  backward  and 
downward.  The  depression  formed  by  this  Midden  bend  i« 
the  niche  of  the  round  window.  Sometunes  it  lies  entirely 
behind  thr  margin  til  ihc  ring  ;ind  [Uil  ol  the  field  of  virion. 
The  portion  ol  the  tympsinic  wall  occupying  the  middle  of 
the  fifld  of  inspection  1*1  the  promontory.  It  ccivcrs  the  first 
turn  *jf  the  cochlea,  and  exhibit*  a  convex  surface  which  en- 
croaches to  a  vnrying  extent  upon  the  the  cavity  ot  the  lym- 
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prirmm.  When  this  [jortion  of  tlir  wall  is  ttnnsu^tlly  corvcv, 
and  [he  niche  af  tbt  ruuml  Vkiiuiow  tan  bt;  seen,  the  pnv 
jccting  ni:i5S  will  ocai^oiully  be  mUtakcD  int  un  exostosis 
unless  I  he  possibiliiy  of  iis  anomalous  pionrincncc  is  borne 
in  mind-  The  region  correspond ir^  to  ibe  anlcro-infcHor 
quadmnl  j>re,senls  nol.hinc  demandine  special  nclicc,  except 
that  ihc  lympriTiic  opening  of  the  Eiisiacliun  lube  may  en- 
croach upon  M  upper  part.  In  the  majoriiy  ol  OAses  Hie 
fyinpanic  orifice  ol  ihc  tutic  lies  in  the  upper  anterior  quarf- 
rant  and  may  be  entirely  concealed  by  the  anterior  border  of 
the  tynipaiiic  rln^. 

Whcp  the  mcmbrana  vibrans  is  abscnl  it  i*  possible  to 
pass  a  delicntc  probe,  bcnl  at  a  ri^^ht.  an^lc  at  the  lip,  upward 
into  the  vault  oi  the  tvrnp»num«  both  in  Iront  and  behind  th^ 
short  procvi^  oi  the  malleus,  the  angular  portion  disappear- 
ing complciely  in  the  upper 
lympanic  space.  Traction 
outward  ciin^rs  the  bent  part 
o(  the  probe  lu  prc\*  tqmn 
the  inner  cMrcmiLy  of  the  sii* 
periar  wall  ol  the  canal,  and  the  instrument  can  not  be  re- 
moved by  trac(i^>n  directly  outward,  ii  bcint:  neccesary  first 
lo  dlsenj^a^e  list  tympanic  exErtfinit^  troni  the  inner  marg'ia 
of  ihc  slipenor  wall  of  the  meatus. 

As  the  result  of  caries,  the  superior  wall  of  the  meatus 
dose  to  the  tympanum  may  be  destniyeci,  bringing  into  view 
a  portion  of  the  head  of  the  malleus  and  the  adjacriit  part  of 
the  incus,  or,  where  the  os>iole%  have  been  destroyed  or 
displaced,  the  i»ppcr  part  oi  the  inner  tympanic  wall  lies  cx- 
IKJSed.  Wc  then  sec  distinctly  the  pelvis  ovalis,  and  jusl 
above  thii  Ihc  wall  of  the  aqua^ducius  Fallopii  arching  over 
iL  IE  this  laAt  sirnclure  has  been  involved  In  the  carious 
process,  impact  of  the  pn>be  may  cause  twitching  of  ihe 
iacial  tnuscles,  owing  (o  mechanfcal  irritation  of  the  seventh 
ncrvc- 

Naturally.  in  inspecting  tbc  lympanic  cavity  where  the 
ffteriibnina  lymi'ani  has  been  destroyed  aa  the  result  ol  dis. 
casE^  or  where  a  Hap  has  been  relJecled  for  the  purpose  of 
eKplor«Tion.  the  parts  which  can  be  brought  into  view  will 
largely  depend  both  upon  the  position  in  which  the  head  of 
le  patient  K  placed  and  up<»u  llie  correct  manipulation  rf  the 
:uluin»si>  llmt  sm*ii%  hidden  from  the  direct  line  of  vision 


too 


rnVHlCAT-    KXAMINATIOX. 


by  ihc  nvrrh^nging  margins  of  ihr  inner  f-ittff  mitj-  ni  i)it» 
canal  may  Ikt  illufiiinaEcd  by  rayi  from  ihc  bend  mirror. 

Boicy  *  has  aclvisctl  the  use  of  small  mirror*,  which  arc  lo 
be  introduced  into  the  tympanic  cavity  for  the  purpose  of  in- 
spcclini^  the  parts  lying  beyond  the  direct  line  ol  vision ;  but 
the  procedure  has  met  with  little  success,  Blak«  +  suggested 
the  same  meihod  long  ago,  and  made  a  practical  appHcAUOTi 
of  it  to  determine  ibe  attachment  of  a  ^ruwtl^  spnoi^ing  from 
the  irwcr  extremity  of  the  superior  wall  of  ihe  canaL 

Id  the  |ireeedifig  p^g^^  ^^  have  spoken  of  the  physical 
cliaracteri^lics  revealed  by  ocular  inspection.  The  reader  ist 
not  to  understand,  however*  that  the  eye  alone  is  to  be  used; 
ft  delicate  probe  is  oJ  great  service  in  settling  n  dtjubtlul 
appearance,  and  the  value  of  its  use  can  not  be  too  strorgly 
advocated.  Where  it  seems  unadvisable  to  use  a  metal  in- 
strument for  fear  of  injuring  the  delicate  siructures,  a  very 
satisfactory  substitute  is  found  in  the  use  of  what  may  be 
termed  a  oilton  probe,  constructed  as  follows:  A  small  bit  of 
cotton  is  wound  tightly  about  the  extremity  of  a  dcltcste  cot- 
ton holder  (Fi^.  41)  in  such  a  manner  that  the  cotton  shall 
project  for  about  a  quarter  of  an  inch  beyond  the  end  of  the 
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shaft,  it  beiiig^  wound  so  tightly  as  to  offer  considerable  resist^ 
ancG  upon  pressure,  and  constituting  really  a  pni1onga.tion  of 
the  probe.  This  cotton  tip  can  be  bent  at  any  desired  angle, 
and  13  firm  enoiigli  to  retain  its  shape,  and  yet  not  sohrmas  to 
injure  the  delicate  structures  encountered-  It  is  less  disagree- 
able to  the  patient  than  a  metallic  instrument,  while  it  is  of 
equal  service  to  the  examiner.  An  insiruincnt  consirucied  in 
this  manner  can  be  intriHluced  through  a  small  perforation  in 
ihc  memijriina  lympani,  or  into  ,1  sinus  in  front  o(  or  behind  ihe 
short  process,  and  be  Ciirricd  Juti^  the  upper  part  of  tlic  cavity. 
Tactile  impresainns  resulting  from  the  proper  manipulation  of 
the  instrument  afford  valuable  information. 

The  mobility  of  the  membrana  and  ossicles  should  be  de- 
termined as  the  next  step  of  the  examination.    This  may  be 
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done  by  m .iking  u<ic  of  Sicglc's  s[>cciiliini  (Fig.  42)^  It  coii- 
sisis  of  a  hard-rubber  *i|jcculum,  tlic  wider  extremity  of 
whkh  i*  ftcrewed  lightly  inlo  one  end  ot  a  short  cylinder  of 
the  &amr  matcrini  us  the  speculum,  while  the  extremity  in- 
troduced iuCfi  the  c-inal  is  covered  with  a  j^mall  bit  of  rubber 
tubing  10  effect  an  air.iight  closure  of  the  meatus.     The  op- 
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pm'M  €rid  of  the  cylinder  is  closed  by  a  cap  which  makes  an 
angle  of  (orty-tive  dcgrcts  with  the?  axis  of  the  instrument. 
In  the  centre  of  this  crtp  is  an  opening  covered  with  gUis.^. 
V{h.n\  one  side  uf  (his  cylindrical  chamber  is  an  o|jening  into 
whiirha  *hort  luhff  is  ^icrrwcd,  T\\r.  frctr  r^xtremily  ul  the  tidie 
IS  connected  wiili  a  suiall  iiii  pump,  bellows,  or  atomizer  bulb 
by  a  *horl  piece  of  flcxihlc-rubbcr  tubing. 

Alter  the  speculum  has  been  carclully  inserted  into  the 
external  auditory  meaiu*.  the  air  in  the  canal  can  be  exhausted 
by  meanK  of  the  small  air  pump  or  rubber  bulb  with  which 
the  insirumcnt  is  provided^  or  the  flexible  lube  may  be  held 
between  ihc  lips  and  the  air  withdrawn  in  this  manner.  The 
densily  of  ihe  jitr  in  Iht  rncaln.^can  lie  tncrraM^d  if  desiicd  by 
revcfsinp  the  dir  t'Clion  of  the  current.  The  glass  in  the  outer 
cxtrcmiiy  of  the  luslrument  permils  the  cxatiiincr  to  watch  the 
dtflcrent  motions  of  the  metnbrana  tympani  and  ossicles,  caused 
by  the  oltcrnate  condensation  and  rarefaction  ol  the  air  in  the 
canal.  Were  the  ^dass  ai  hi^ht  anj^^lcs  to  the  axis  of  the 
ftpeculum,  The  relleeiion  of  the  iUuininatin^  ravK  would  Inter- 
fere with  the  vfew  of  the  deeper  pnrts.  but  this  is  ;ivuided  if  it 
is  placed  at  an  acute  aug1c>  Under  ui.»rniai  conditions  thcdrum 
membrane  move^  outward  cath  time  the  air  in  the  can^L  ix 
rflretKd.  and  passes  in  the  opposite  direction  when  condensa- 
tion is  clfcclcd,  the  motion  bcin^  most  evident  in  the  postcro- 
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superior  quadrant.  The  malleus  nt  the  snme  lime  routes 
aboiii  the  axis  band,  the  yhon  process  rcm.iinieifr  almost  im- 
mov;iblt\  while  Ihe  long  process  pArticipales  in  the  outward 
excursitin  nl  ihc  membrane.  Ai'eas  over  which  ihe  mtmbrane 
is  iitlhi-n-tit  U>  till?  hmcr  tyrnpanit:  wall  ;iire  easily  reicngiLi/c<L 
since  Uicy  arc  not  affected  by  changes  in  the  air  pressure  U 
is  also  ]nip^>rt;int  tu  note  closely  the  moiion  of  the  mallcii.s,  htr 
il  bound  down  at  i(s  tip  ;3ny  outward  excursion  is  impo5^ble< 
Uiidor  thc^  circum^taTiccs  it  cither  rcmnirs  tixed,  the  nicm- 
br:trie  butfpng  beyond  it  in  front  and  behind,  when  (he  air  is 
cxlinustcd,  or  il  may  move  slightly  outward  at  its;  upper  |>art 
when  ihcrc  i*  reUxation  of  thr  structures  in  this  locutiiy- 
SontflhtirK  iTilialympauie  mlhe^ioijs  fjK  ihc  Jnalleiis  in  Mich  a 
mannrr  that,  instrnd  of  rotating  about  the  axis  band,  it  n>i^fes 
upon  its  long  axis>  This  is  frequently  observed  in  cases  where 
the  entire  o^MCiibr  chain  :iTid  the  numbrana  are  drawn  inward 
as  a  whole  by  ndhesions,  the  membrane,  thcrclorc,  giving  no 
marked  evidence  of  malposition  except  that  it  appears  farther 
from  the  entrance  ol  the  meaius  than  usual.  When  the  ex- 
cursions of  the  malleus  are  changed  in  chanictcr,  so  that  rota- 
tion l;ikcs  place  ahoui  ihc  loi)g  axis  of  the  ossicle,  we  arc 
warrantee]  in  as^iiunn^  ihc  prescjite  of  exten&ivc  intratym* 
paaic  adhesions,  together  with  some  relaxation  at  the  malleo< 
incudvil  articulation. 

The  use  ol  a  magnifying  lens  in  connection  with  the  pneu- 
matic speculum  is  st;ldom  of  advaniaRc,  the  unaided  eye  dii* 
tin^uisliing  vailations  from  the  normal  quite  as  readily  as 
when  3  lens  Is  used. 

Our  physiczd  ex;t  mi  nation  has  thus  far  been  confined  to 
those  parts  of  ihc  amduciln^  m<"(*hitnistn  which  can  he  Invrv 
tigatcd  by  sight  and  by  touch.  We  now  have  to  call  to  our 
aid  ihc  sense  of  hearing  tor  the  examination  ol  parts  not  ac- 
cessible  to  ocular  inspection.  These  parts  mt  the  lurslachian 
lube  and  the  tympanic  cavity. 

Inflation  of  the  Tsfirpanum,— Since  the  tympanum  com- 
municates  with  the  pharvngeal  vault  through  the  Eu^t^Lchinn 
tube,  a  snddrn  rfin  Hen  nation  of  air  in  thr  vault  of  the  pharynx 
will  cauHC  a  crirresjifindiiig  incroayc  in  air  ]>ressure  in  the  mid- 
dle tsar,  proviilcd  the  Eustachian  tube  is  open.  The  Tym- 
panum is  separated  Irom  the  exlernnl  meatus  only  by  the  thin 
membrana  lympani.  and  the  examiner,  by  inserting  a  ffesible 
tube  into  the  meatus  of  the  patient  while  the  other  extremity 
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Ifi  itttcrid  into  hfft  own  aticlitorr  canal,  la  fibic  lo  rcco;;;ni7C 
the  moment  when  ihc  air  enters  the  ij-mpaniira,  by  ita  irnj>act 
upon  this  dclkalc  partition.  The  sound  produced  under  n*>r- 
mal  conditions  when  the  Tym|jannm  is  suddenly  inflated  we 
mav  denominate,  (or  convc^nicnce,  the  sound  of  Impaci.  It 
is  of  ^li.nrp,  mctillic  character,  and  15  due  to  the  strciching 
oi  llic  iticnibi:iiiii  tynipniii  hy  the?  ^uddrn  coiidcrnKiUoii  lA 
the  air  wilhfn  tlic  middle  car,  Thh  wiund  srcms  lo  origm«ile 
in  the  car  oi  the  observer  00  Account  o\  tlx  cxlrcDic  thinness 
of  the  interposed  partiliun,  nnd  the  direct  conveyance  oF  the 
sound  waves  to  his  ear.  Under  normn)  conditions  but  a 
sinffle  sharp  melaUic  click  or  snap  is  heard.  This  mny  be 
followed  laier  by  a  similar  sound  of  lower  pilch  and  of  less 
intcn^ily,  clue  In  the  return  o(  the  nieiubran;i  to  a  coucliticn 
oi  efjuiJibriimi  in  virtue  of  its  elasTicily.  A  tamilEarify  with 
Ihesc  signs  m  health  enables  the  observer  to  interpret  cor- 
rectly the  signihciincc  of  .my  modific^ttion  in  their  character 


due  to  patho[of:icAl  conditione.  It  is  sometimes  slated  that 
onscultation  is  a  procedure  of  little  di;^Rnostic  value,  but  I  can 
only  sav  that  the  <JtoIogi*t  who  would  take  this  ground,  might 
be  compared  with  a  phv^irtjiii  wlm  would  consider  hitnscU 
able  1i^  j"*lg<?  of  iTiiralhorHicic  cimdiiions  withijut  availing 
himself  of  .iii>LLu1l;iiJon  of  the  chestn  Auscultation  ccrtninly 
affords  us  a  valuabfe  means  of  recognizing  certain  conditions 
within  the  tympanum  and  Eustachian  tube,  ff  practiced  suITu 
ciently  lon^  to  enable  one  to  interpret  the  significance  oi  the 
various  sound*  heard. 

Methods  of  Inflation. — The  e:trlicst  mt^lhnd  of  iufliiiiim  nf 
the  middle  ear  Is  thiii  which  bears  Ihe  n^nne  01  its  discnvert-r, 
Valsalva.  It  is  executed  by  the  patient  compressing  the  ain: 
nasi  between  the  thumb  and  Imger  of  one  hand,  thus  clo^ingf 
the  nostrils:  at  the  same  lime  the  mouth  is  closed  and  the  at- 
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tempt  lit  made  to  force  air  through  therostrils— in  other  words, 
to  bloiv  ihe  no«e.  The  result  i$  iKiit  the  :Lir  i»  forot-d  into  ihc 
tympanum,  sfncc  all  orhcr  ;iveini^s  ol  exit  are  dosed.  Thi 
procedure  is  frrqiteiiTly  vahiabT<?  as  a  diLignustic  measure, 
the  siirgeim  tan  oliseivi?  the  eiTn;t  n(  the  incrriMied  inlmtyrai 
panic  pressure  upun  the  drum  membrane*  bv  an  inspection  of 
Ihc  part  while  the  patiem  pcrlorm?i  the  inHatlon.  Depending 
Si$  it  doeft  upon  the  patient  himM'lf  for  ita  eHidei^cy,  this  pro- 
cess possesses  but  little  therapeutic  volue. 

The  most  universaHy  employed  mcthodpOf  inflxLtin^   the 
middle  ear  i^  that  hrst  bronjjht  into  prnminenct'  by  I'olilzer,* 

nnd  br-irinif  his  rtamc.  To 
fnrte  air  rhruu^h  the  F.iist;i- 
cliiari  tdbe  hy  this  procedure* 
the  5urjfco:)  makes  use  of  a 
hatUH>n-sh:ipC(i  rubber  bulb,  t 
which  a  tube  o(  the  same  ma- 
terial h  attached ;  the  sudden 
compref^sion  of  the  bulb  by  the 
h.-tnd,  expels  the  air  ihrou);h 
the  free  end  of  1h^-  tube  with 
considerable  force.  This  ex* 
trcmity  of  the  lube  is  provid* 
cd  with  a  hard-rubber  tip,  so 
shaped  that  it  may  be  inserted 
into  the  nostril  of  the  patient, 
or  in  s^uie  inKl:tnces  it  is  coni- 
cal in  form  so  as  to  occlude 
the  nostril-  In  intlatirig  with 
this  instrutnent,  the  nose  piece  h  held  in  jHistrinn  by  thr  fin- 
gers of  iht  surgeon's  kfi  liand,  the  other  nostril  bcinii  <k- 
eluded  at  thr  sinie  time  by  corn  pressing  the  alx  r»f  both  Mdc«; 
the  patient  is  then  directed  to  take  a  small  (tuanlity  of  ^vatcr 
into  the  mouth*  and  to  swallow  it  at  a  given  si^tiaL  Coinci- 
dent with  the  act  of  deglutition  the  physician  compresses  the 
bulb,  which  he  holds  in  the  right  hand,  by  quit^kly  ::ind  lirmly 
closing  the  fingers  upon  If,  thus  driving;  ihr  nir  within  it  into 
the  pharyngeal  vaults  and  Imui  thente  into  the  lympaiiJt:  tavf* 
ties  through  rhe  Enslachian  tubrs.  Thr  .action  of  .swallowing 
shuts  ofT  the  pharyn;;ea[  vault  completely  from  the  oro*phaK 
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ynx,  by  Ihc  rlcvntion  of  the  soft  pubtc,  the  miiscultir  action 
effecting'  lliis.  at  the  ianic  time  serving:  to  render  the  lube 
more  |)L-rnK-aL>iL-.  m  the  manner  already  dCACribeil  in  con^uler- 
ing  the  function  ol  the  tubal  muscles.  Various  moditi cations 
of  this  procedure  have  been  devised,  the  success  depending 
largely  upon  the  inielHgent  co-operaiioo  of  ihe  patient.  T[ie 
act  of  »i*allo*ing  muiit  be  rotntuient  with  the  r<»tnpres- 
sion  of  the  irfl^linj,'  bull):  otherwise,  llie  nnso-ph^rync^eRl 
space  will  not  be  shot  off,  and  an  imperlcct  o|)crAtion  will  tic 
the  ix^sull.  When  ihis  occurs,  the  operMor  not  oniy  fails  to 
carry  out  Ihc  measure  intended,  but  occasions  great  discom- 
lort  to  Ihc  patient,  and  occaMonally  to  himself,  (or  ihe  (tud- 
den  entrance  of  the  air  into  the  oro  piiarvnx  forces  the  water 
which  the  p:i(ient  is  attempting  to  swallow,  cither  into  the 
larjn^L.  bringing;  nn  a  sevL*re  seizure  of  couj^hin^,  or  out  of  his 
tnuulh,  deluding  himt^clf  and  operator  as  well. 

The  modi  ti  en  lions  of  the  Pulit/cr  method  have  been  de- 
signed to  obviate  such  accidents.  One  of  the  best  is  to  direct 
ihe  patient  to  clo&e  his  tipf:  and  then  puff  out  the  cheeks,  as 
though  trying  to  whistle  with  the  mouth  closed.  Another 
fairly  successful  method  is  to  repeal  rapidly  the  Idler  K,  or 
any  syllable  containing  the  K  Kound.  Either  oi  these  proced- 
ures, causing  an  e1rv;ilion  ciF  I  he  Mift  palate,  effects  a  hnrly 
perfect  closure  of  the  pharyngeal  vault.  These  modifications 
are  cf  particular  convenience  in  children,  and  render  the  oper- 
ntion  much  less  uncomlorlnblc.  In  intants  Ihe  acl  u(  erring 
produces  sufficient  closure  ol  the  riasophnrvijneiil  space  to 
all<»w  oJ  a  succesvlul  inHation  of  the  middle  car,  if  ihc  air  bag 
is  forcibly  comprevved  while  the  child  ti  crying. 

There  cnn  be  no  question  of  the  value  oJ  PolitJcr's  method 
both  si^  a  di;lgTlo^lie  ant]  llierapeullt:  priTCednien  but  Eu  u^e 
should,  I  think.be  rcsliiclcd  to  cerkiin  ai^es.  and  it  should 
rot  be  adopted  to  the  exclusion  ol  catheterization  of  the  tube. 

A  le^v  words  tvill  not  be  out  ai  place  here  refjardini;  lite 
sekctioD  ot  a  proper  infiating  bulb,  or  I'olitzer  bng,  und  of  a 
proper  tip  for  the  iastrunieni.  The  error  usually  tnadc  is  to 
choose  an  Linnece«varily  large  bag.  A  large  instrument  is 
cumbersome  and  at  the  sanir  nine  less  efficient,  since  il  can 
not  Ix^  so  grasped  that  ihr  hand  is  able  to  compress  it  <}nickl3\ 
The  lumen  of  the  delivery  tube  is  frequently  so  :tmall  in  pro- 
portion to  the  sire  of  the  bag,  th;it  when  a  sudden  effort  at 
compression  is  made,  very  little  air  is  forced  out,  the  ten- 
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tion  in  ihe  bnlh  almost  immr-diatc-ly  reaching  such  a  drgrcc 
that  furtlicr  ariiif>iX3^oji  i%  impossible.  The  u5C  of  a  small 
bulb,  of  not  mure  than  lour  ounces"  capacity,  is  uitcndcd  with 
more  salUfaciory  results;  the  in&trumcnl  can  be  easily  held 
in  the  pnlm  of  the  hand,  so  that  the  fingers  encircle  it,  aiKl 
can  be  aSmost  compltlcly  emptied  wht^n  the  hnnd  i*  quickly 
closed  upon  IL  The  nctusi  air  pressure  obtainable  wiih  a 
bulb  of  mocieraie  si/e  is  grcaicr  ihun  with  ane  of  larije  di- 
meiisions.  It  \s  immiitrrial  wliclhcr  tlic  Air  biig  in  pmvided 
with  a  valve  whicli  allows  the  entrance  of  air.  bat  closes  when 
the  bulb  is  cumprc^ed.  or  whether  it  has  but  a  Mii^le  open- 
ini;.  in  which  cose  the  (rcc  end  must  ht)  rt-miM'L'ri  lu>m  the 
nostril  after  each  act  of  inflation  When  this  last  form  of  bng 
is  employed  it  must  be  removed  )rom  the  nostril  before  liic 
pressure  upon  ihf  bag  is  reUxed:  otherwite,  llie  innc-it»  fmm 
the  nanol  cavity  will  be  sucked  up  into  the  tnbe>  Tn  prevent 
this  »ci:id(^ril  it  h  iiUu  imptKiiint  that  ih^  tip  lie  ^viprd  luimc^ 
diatcly  after  removal,  cither  with  cotton  or  with  ;i  towci,  and* 
before  allowing  the  bag:  to  rctill.  It  is  more  convenient  cci^ 
fairly  to  use  u  hag  provided  with  a  valve,  ;i1Chough  even  here, 
a  the  nose  piece  is  allowed  to  remain  in  position,  a  certain 
amount  of  mucus  may  be  aspirated  from  the  nasal  cavity. 
The  objection  to  the  valve  lies  in  the  fact  that  it  is  liable  to 
get  out  of  order.  This  diflicalTy  m.iy  be  obviated  by  cutting 
a  hole  in  the  side  of  the  ordinal  y  b.i^.  and  covcn'nj^  the  n|>eii* 
ing  with  the  hand  duitng  the  act  nf  c<.impres5ion :  as  the  fin- 
Kcrs  arc  relaxed  it  is  uncovered,  thus  alla^«ing  the  balloon  to 
till  readily.  This  ts  certainly  more  simple  than  any  automatic 
valve,  and  demands  only  a  little  attention  on  the  pirt  of  the, 
operator  to  see  that  |>eriect  closure  of  the  opening  is  efTectcd' 
&1  each  act  of  inflation.  Personally,  1  often  use  a  very  small 
bulb  of  a  capacity  of  about  two  nunce^,  «Licb  as  is  5U[^>lied 
with  the  ordinary  hand-ball  nasal  atiimiier.  The  valves  in 
these  instruments  are  fairly  wcU  made,  and  do  not  get  out  of 
order  readily.  The  one  which  I  prefer  has  two  valves,  one 
allowing  the  air  to  enter  at  the  distal  end  ot  the  bulb,  while 
at  the  same  lime  a  valve  at  the  opposite  cxtrennity  closes  the 
channel  between  ihc  bulb  and  the  nasal  cavity  of  the  patient, 
preventing  the  entrance  of  mucit«.  The  small  bulb  h  also 
particularly  adapted  for  use  with  ihc  caiheier.  it  being  only 
necessary  to  change  the  tip. 

Regarding  the  particular  form  of  lip  suitable  for  inscrtionj 
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into  the  ntwiril,  individual  preference  will  probably  be  ihe 
best  (jui<i?.  M.inv  advocate  ihe  use  of  a  small,  curved  hard- 
rubber  lip.  This  Milic  is  inscrti-d  ioto  the  iufcriur  mtaiiis, 
vrhercitUhclil  between  the  fingci"s and  thurab  of  llic  Ic/t  hanfi, 
which  at  the  s^mc  lime  compress  the  al<  naji  so  tightly  as  lo 
nllovr  no  air  to  ci^capc.  J  have  never  been  able  to  use  this  in* 
strument  lo  my  o^rn  .<^afi.'^faccion,althou|;b  there  ift  rto  question 
thnt  it  is  pcrfeetlv  cfftcien!  io  olhcr  handii.  The  ribjcction  lo 
-ju  use  is  th:it  the  introducUoiiol  the  tube  intothc  ncjstril  amy 
tie  painful,  if  the  septum  is  consitlcrabi)- dcflecteii,  and  even 
when  ihegrraIrM  cue  is  used,  slight  lut-rnorrhiigr  fn:iv  fnlKkw 
rhe  procedure,  li  this  form  oi  lip  is  chosciip  cace  should  be 
taken  that  iLh  calibre  is  ample,  permitting  a  larj^c  volume  uf 
air  to  pa^s  throvg^h  it.  As  the  instmmcnt  is  iisunlty  ^old  in 
tlie  shops,  the  bore  is  X'cry  small  in  comparison  with  Ihc  cv- 
temal  diameter  of  the  tulie.  It  h  al&o  wUe  10  eover  the  end 
of  the  tube  lo  be  introduced  into  the  inferior  meatus  vrlih 
a  piece  of  ihin  rubber  tubing,  as  an  abrasion  of  ihc*  nasal  mu- 
cuxtbk  membrane  b  less  liable  to  be  caused  if  ihi^  \s  done. 

For  my  oivn  ti^t:  ]  prefer  a  conical  tip.  whirli  ncchulcs 
the  anterior  nasal  opening  pcrlcctly  by  ihc  coaplaiion  of  M 
surface  with  ihc  soft  walls  of  the  opening  into  which  it  is  in- 
serted. This  conical  lip  may  he  ccinslruclcd  cither  ol  glass, 
hard  rubber,  or  aluminium,  and  care  should  be  taken  that  ihe 
npenjng  ihrough  Et  f«  of  lufiicient  ilxe  to  allow  a  free  passage 
of  ihe  air  when  ^ofiden  condensation  is  effected,  Ir  children 
this  conioil  Hp  is  untjncstiiiaably  more  efTectual  and  taorc 
easily  tnanipu lilted  than  ihc  one  previously  mentioned. 

Catheterization  of  the  Eustachian  Tube. — By  thismanipu* 
Iaii<m  the  _su[';;ton  directs  a  ciirrctil  of  air  inlo  the  tympanum 
r>t  one  sidt^  or  the  ether,  by  means  of  a  canula,  which  is  passed 
throuph  Ihe  nnwl  pa^s^igc*  into  tht'  vault  of  the  pharynx  and 
im^rted  directly  into  the  Hu&tachiftn  orifice- 

Before  giving  a  detailed  descripiionof  ihe  method  of  iniro- 
ducing  the  in?!tniment,  n  few  wurd^t  may  be  s:itd  concerning 
tlic  uiihcier  itscli  iFig. 

45).    lta>nsi3l»of  a  Uibc     ^^^^^^^^^^^h^^^^M^ 
of   citbcr  hard   rublnT,    ^  ©  ©   ©    ^    O 

pure  or  coin  silver,  or  p,,^  45^— The  Eu^^dfliiM  cothetcr. 

of  German  silver,  about 

eight  inches  h>ng»  bent  in  the  arc  of  a  Circle  at  one  extremity, 
while  at  ilie  other  it  is  esjmndrd  into  an  elongated  funnel. 
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wbicli  constiiutcs  <ibout  an  inch  of  it»  Icngtli.  The  canul;^^ 
vary  in  cxErrnal  diamctci'  from  No.  3  lo  No.  6  of  the  Frciuli 
scale-  The  expanded  end  oi  the  cathct<^r  is  provided  wnh  a 
^uiclc  rinc,  laslcncti  to  that  wall  of  the  tube  corresponding^  lo 
the  concavity  ol  the  ore  described  by  the  pharyngeal  exlrem- 
ity.  for  the  purpose  ol  informing  the  observer  of  the  posilion 
of  the  beak  of  the  instnimrm  when  in  the  nasal  cavfiv,  De- 
cided  preferent?e  shi^uld  lie  given  to  the  pure  silver  instrj- 
n^eiH^,  since  the  curve  can  be  easily  changed  to  mett  the 
nece^Mty  of  any  individual  case.  German  silver  po&scsfic«  too 
liitic  ficxibiiity  to  permit  of  the  instruments  being  c:isily  bent, 
while  the  hard-rubber  instnimenls.  although  they  can  be  molded 
into  any  torm,  after  they  have  been  heated,  usually  posses  so 
£ni:ill  .1  lunubi^  in  comparison  with  the  external  cliumetcr  of  the 
tube,  as  to  render  them  unlit  for  use.  Even  in  the  pure  silver 
irKtrumenfH  this  nbjcetion  occasionally  exlfiis,  the  walls  being 
unncces^firily  thick,  and  atteniion  should  be  directed  to  this 
point  In  Nelccling  ibecalheici.  Care  should  al^io  be  taken  that 
the  margin  o(  ihclumcnol  the  pharyngeal  extremity  is  smooth, 
so  as  not  to  abrade  the  mucous  aicmbr.inc  with  which  it  coiiic* 
in  contact.  1  iaitmanu  *  advises  that  the  tip  shall  be  slightly 
, bulb-shaped  for  this  reason.  This  is  not  necessary  if  core  is 
takeu  that  the  margins  of  the  opening  are  slightly  inverted, 
tnaking  the  periphery  perfectly  smooth.  As  to  the  proper 
Bin;  of  catheter,  it  i«  ordinarily  staled  that  iHe  largest  instru* 
menr  which  can  \ie  introduc^ti  thiouy;h  llic  natd  passage!^ 
>hiHild  be  employed*  and  in  some  instancr:s  an  insiTuUK-iii  of 
large  calibre  is  of  service,  Ushould  be  rcmcmbci-cd  that  the 
widlh  of  the  isthmus  of  the  tube  is  never  greater  than  one 
tenth  (^t  an  inch,  and  usually  ils  diameter  \s  Ies5  than  this; 
therefore  thure  can  be  no  advantage  in  using  a  catheter 
whose  calibre  is  niany  times  greater  than  this,  H  the  tube  is 
nbstrucit'd,  ;i  smill  instrument  i^  even  more  elTirient,  since  the 
column  of  air  will  exert  a  gre;iter  pre^«^ure  than  when  a  large 
in.'ttrumenf  is  used.  Any  advantage  gained  by  an  Inslrnnicnl 
of  large  siic  15,  i  think,  more  than  c<juntcr balanced  by  the  in- 
creased delicacy  of  tnanipulation  which  the  smaller  allows, 
enabling  the  operator  to  locate  it  more  cxacily.  Regarding 
the  proper  curve  of  the  instriiinenis,  Ihis  must  of  necessity 
vary  in  different  cases,  according  lo  the  width  of  the  pharyiw 
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vaull,  the  prcminCEicc  of  tlic  tubal  ojiTicc-s.  aiLil  the  irrcgir- 

ic5  met  with  in  the  iia^al  clmniliCE^. 

Buck*  advisee  thai  the  curve  of  the  catheter  be  long  and 
iduiil,  Tin^i  lincls  thi*  kirm  adapted  to  a  greater  oumt>cr  (A 

IS  than  one  in  which  ihc  radius  of  the  arc  U  shorter.  This 
shape  is  especially  valuable  where  the  inferior  meatus  i«  ob- 
slnicted  by  a  ridge-  )o(  ;itr-d  raiher  low  down  on  the  septum. 
Many  tirncs  a  sharper  curwe,  such  as  advocated  bv  l.'rbart- 
M:hit&ch,f  will  be  found  to  give  n  more  perfect  inflHlion. 
Herein  lies  Ihc  advant4igc  of  the  purC'Silver  instrunieiTt*  since 
it  can  be  molded  easily  into  any  desired  lorm,  according  to 
the  demands  of  each  ca^.  It  is  ol  some  importance  that  the 
cathelt^r  thiill  not  be  so  long  that  when  in  position  it  project* 
more  than  nn  inch  and  a  <iuarier  beyond  ihe  nasal  opening. 
It  i%  more  difficitit  to  maiiiT;iin  the  instriimenr  in  a  fixed  posi- 
tion if  it  projccls  farther  ihaii  ihis.  since  jiny  sli^tu  motion 
jicrves  to  displace  ;l  InnTi  ihr  itibal  orifice.  \V)nnj  the  prnject- 
ing  portion  i$  short  very  little  leverage  can  be  obtained,  and 
there  is  less  possibility  of  inflicting  injury  upon  the  delicate 
structures  encountered,  in  the  event  of  rough  manipulation. 

The  pariicalttr  device  to  be  used  'or  effecting  infation 
has  been  discussed  (horoughlv,  each  form  having  its  advo- 
caiev  The  ordiiKiry  Pulif^er  ba^  iy  mosi  conmuiTiIy  em- 
ployed, the  delivery  tube  terminiiiitig  in  ;i  conical  lip  which 
fits  into  the  outer  end  of  the  catheter  exactly:  or,  in  some 
iti?itance?i,  the  tip  is  larger  than  the  mouth  of  the  catheter,  the 
bag  bein^  so  held  at  the  moment  oi  compression  that  the  tube 
is  af>plicd  as  closely  as  possible  to  the  mouth  of  the  cathe* 
ter,  but  not  fitting;  into  it  tightlv,  thuiA  preventing  undue  \trt^ii^ 
sure  at  the  moment  of  condensation  of  the  atr.  When  a  valve- 
less  air  ba^  is  used  in  this  manner  It  muit  be  removed  after 
each  ucL  ol  citrnpr^'sMon  to  iijlow  it  to  refill,  -md  the  rcpc::iled 
adjusiment  to  the  lumen  of  the  catheter  can  not  but  disturb 
the  position  of  the  tnM rumen t.  and  he  a  source  <if  discomfort  10 
Ihc  poilitrnt.  h  is  much  simpicr  to  make  use  ol  the  ordinary 
atomixer  bulb,  provided  with  a  vnlvc  at  cither  extremity  and 
connected  with  the  catheter  by  a  piece  of  rubber  tubing 
obr^ut  twelve  inches  l""ff'  The  delivery  lube  is  ioJnecl  to  the 
catheter  through  the  interpo<;iiion  of  a  conical  tube  ground 
to  fit  the  aiiherer  e\acily  ;  this  xdlows  a  iice  manipulation  of 
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the  bulb,  without  nny  motion  beine  imrfarl^^d  t^  iKc  catheter 
when  it  U  011CC  ill  poMtion.  VVhc-n  ihi)  £L|>|.>:irAtLi»  ii  ti^cd  the 
hard-rubber  tube  is  fitted  into  the  aithcter  before  the  instru- 
ment  h  inirodiicrd  into  the  nose,  the  «n>3t  1 1  size  of  bulb  ren- 
dering ic  possible  to  grasp  this  Iti  the  pi^lm  oi  the  hand*  white 
the  fingers  t>(  the  ^^^ine  hand  hold  the  rathcter  nnd  nianipulnie 
it  during  its  passage  ihmuj^h  the  iiasal  caviiv  (,Fi);^, -i^aiid 
47).  This  allows  oi  f^rt'at  frecduin  of  niain^iuLation.  t»n  »co>iiiit 
o<  the  length  ot  ihc  lube  which  joins  the  catheter  to  the  bulb. 
Aiicr  the  catheter  is  once  in  place  the  ftnifcrs  of  the  iiiii  h:ind 
fix  It,  wliile  with  iht?  Hjjhl  hand  the  surgeon  cotiiprc^scs  the 
bulb  »s  minj  times  as  may  be  necessary.  No  motion  is  com- 
mtiiiicated  to  the  insirumeiit  3S  the  bulb  is  emptied,  and  no 
diseiunTor i  atfends  ihc.-  npt^ratiim-  Certainly  frc^m  a  humane 
point  ol  view  this  method  is  to  be  preferred ;  and  if  mav  also 
he  Haid  that  since;  the  mechanical  irritation  is  reduced  to  4 
minimum  the  therapeutic  value  is  also  g:rcatcr. 

Lticac*  advises  the  interposition  o[  an  clastic  bulb  be- 
tween the  inflating  b.ifcr  and  the  catheter  to  serrc  as  a  re- 
ceiver, which  is  tilled  by  the  compression  of  the  inflatini^  bag. 
The  elasticity  of  this  second  bulb  permits  of  the  introduction 
of  a  cuntuiuiius  current  of  air  into  the  tym|Mnum.  It  h;is 
never  i»  my-  r\pcnrnfx  seemed  necess;iry  lii-ii  ihr  correul  of 
air  should  be  continuous,  oiid  fur  diag^nosiic  purposes  cer- 
tainly, it  xviiuld  be  of  less  value  than  ;in  inlcrmiliciit  current. 

Many  Continental  otologists  advocate  the  use  ol  a  higher 
air  pressure  than  can  be  obtained  by  nny  of  the  above  in&lru- 
ment5,  ar>d  emplov  Home  form  of  air  pump  to  jcecurc  the 
proper  amount  of  tension.  In  such  an  insiniment  the  air  is 
forced  by  the  pump  into  s  brpc  receiver,  provided  with  a 
gaiige  for  rcgisteiing  Hir  degree  vi  Cfiiidensalinn,  The 
Eustachian  cfllhcler  is  connected  with  this  receiver  by  ricans 
of  a  ncxible  lube,  and  the  air  is  allowed  to  escape  through 
Ctic  instrument  by  means  of  n  property  adjusted  cut-off. 

When  the  Eustachian  lube  is  so  much  obstructed  that 
catheLcr  inflation  is  impossible  with  the  ordinary  air  bag^^  mme 
method  should  be  employed  to  determine  the  exact  nature  of 
(he  obstruct  ion »  raihrr  than  tu  iitttmpt  to  prrform  inflation 
with  very  hii^h  air  pressure.  The  same  remark  will  apply  lo 
the  use  of  any  fiirm  of  font  bellows  for  a  similar  purpose.    Re- 
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all  of  these  devices,  it  should  be  borne  in  mind  ihot, 
its  k  diagnoiitic  measure,  considerable  information  is  i^ained 
by  csiimatitig  the  amount  oi  (orcc  ncccwary  to  empty  ilic 
bag  by  compressing  it  in  the  [Jalni.  in  order  to  secure  a  irce 
cdtnuicr  4iE  air  into  iht;  lyinpuniini,  ;is  cvtilcncL'il  Ijy  ;n]Hiriil. 
Utory  signs.  The  hand  and  car  of  the  opcnitor  then  act 
together,  ailowiner  hitn  to  interpret  the  rclaiinn  between  tlic 
intcn5iry  of  anv  piirtictiliir  sound  he;ird.  and  the  iorce  nccc^ 
&ary  lo  secure  the  degree  of  pressure  requisite  to  force  the 
air  into  the  tympanum  and  produce  the  sound. 

An  at^proprirtte  catheter  and  intliiling  ap[iaralu5  having 
been  srlecred,  ihf  next  srrp  is  the  techrique  of  inserting  the 
insFtjncnenI-  The  ]j|;in  whicli  M'tnns  itiosI  simple  will  be  first 
described,  after  which  other  metliods  will  l>c  detailed. 

The  inflating  bulb  is  held  in  the  palm  of  the  rii^ht  hand. 
while  the  catheter,  h^^vin;;  been  pro[)cr)y  eornt-cted  ^vitll  it^  is 
grasped  lightly  hctwetrn  the  thumb  and  index  and  middle  hn- 

jjers  of  this  hand,  much  as 

a   pen  i«  hekh     The  shaft 

£^  (if    the    instrument    point* 


Flo.  4C.^tnir>:xTn<(Mn  of  the  Kiu- 


tic  47.  —  InirvHliKlion  of  the  Eut, 

UChiaiL  tUltlCttf  {lLIC4»d  *IC|i>, 


direcily  upward,  while  the  curved  pharyngeal  portion  lie* 
in  the  horjj^ontnl  plane,  tlie  orifice  of  the  raiht^ter  limking 
forward-  Thtr  paiJrnt  should  be  scaled  in  a  ch^iir  with  a 
high  Ijack,  atul  tlie  hc^id  shouM  be  inclined  forward  slt^htly, 
while  ai  llic  same  lime  he  should  be  directed  to  close  the  lips 
tightly  and  breathe  slowly  and  quietly  through  the  nt>«tnLs, 
The  operator,  either  standing  or  sitting'  at  the  right  of  the  pa- 
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licnt.  tills  ihc  tip  of  the  p^ilicnt's  nose  upward  with  the  ball 
of  the  Icll  ihuitibp  tlic  index  aud  middk  luigcn  reeling  upon 
Ihc  ncHC  ju»t  below  ihc  bridge.  From  this  tnomcnt  Ihc  Icit 
band  is  not  removed  Irom  ihe  patit^nts  nose  unlil  inH.iHon  has 
been  accomplished  and  the  c^fbcttrr  hi^s  been  removed.  Tiic 
ifp  of  the-  no«e  being  elevated,  the  extremity  of  the  catheter  1;^ 
inlmduccd  in;o  ihr  iiostnl  (sec  Fiy,  46) ;  av  kooo  ;is  thr  iti^fni- 
meiM  lia«  p[|ti&tM:l  xUc  ^ti^lit  ridge  al  the  iia^:tl  orifice  iht*  upL-ra- 
tor  c;arrie.s  ihc  hami  holding  ihe  iiisti'ijiiieiit  upward  uutjl  ihc 
catheter  as^^iimes  a  horizontal  position.  In  thi$  position,  with 
the  tip  kept  con^taniiy  upon  the  floor  of  the  nasal  cavity,  ihc 
Ciitheler  is  pa^ed  directly  backward  through  the  inferior 
meatus  until  the  posterior  pharyngeal  w;tll  is  encountered 
(Fig,  47) ;  it  ift  then  drawn  forward  about  three  eighths  or  one 
fourth  of  an  inch,  and,  remembenng  th;it  the  guide  ring  on 
the  shaft  indicates  the  direction  in  which  thr  pharyngeal  ex- 
Iremily  tK'ints.  ihc  inslnimcnt  Is  luf-itt-d  u\tim  its  long  axis 
until  the  ring  points  <ilmust  directly  outward  toward  the  side 
to  be  iiktlated.  The  hand  is  then  elevated  a  little  and  carried 
slightly  toward  tlic  ofjposite  ear.  causing  the  pharyngeal  ex- 
tremity of  the  inslniment  to  descend,  and  at  the  same  time  to 
press  lightly  ag;iinst  the  lateral  pharyngeal  waif.  By  drawing 
the  catlieLt-r  ;=i  liitk-  outward,  the  lip  will  bt-  fell  to  inipiiigt: 

upon  the  posterior  lip  of  the  ttibe ;  it 
is  to  be  drawn  over  this,  the  tip  being 
turned  slightly  downward,  if  necev 
sary,  to  cfiect  thi»  without  undue 
force.  As  soon  as  the  operator  knows 
by  the  sense  of  touch  that  the  promi- 
nent posterior  lip  h:is  beer  passed,  the 
catlit-ter  is  nuatcd  upon  its  long  axis 
Eunil  the  guide  ring  pcitnis  upw^ird 
and  culward  toward  the  ear.  white  at 
the  same  time  the  outer  extremity  of 
the  iiistrviincnt  is  moved  toward  the 
opposite  side,thus  pushing  the  pharyn- 
geal extremity  well  into  Ihe  mouth  of  the  tube,  When  carc- 
ftdlj'  placL'd,  rhf  M'nvtr  of  fixation  imparted  to  the  hand  it  un- 
nuM^kable.  At.  this  juncture  the  led  thumb  is  moved  so  as 
to  pas*  beneath  the  calhelcr  anil  ?*iipporl  it.  The  inslmmcni 
is  thus  hc^ld  firmly  against  the  margin  of  the  noslrtU  by  the 
thumb  below  nnd  the  first  three   hngcrs,  resting  upon  the 
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britlgF  of  the  mwcn  above  (Fi^.  4B) :  at  th^  sanje  dine  ilit^  ii[>  of 
^b  ihJBC  is  pressed  ujjwiud  il^  hfrfufCH  The  righl  hsincl  U  ih>w 
^W  to  compress  the  bulb,  forcing  the  air  through  the  catheter 
into  the  middle  car,  its  entrance  bcin^  recognized  by  sounds 
heard  through  tht^  riusctiltiiiion  inbt". 

As  Already  stntcd,  the  value  of  auscultation  for  dtn^no^lic 
purposes  can  not  be  overestimated,  and  the  catheter  is  much 
superior  to  tither  methods  of  inflation  whrn  the  operation  is 
performed  as  a  diagnostic  niL-asurc  ofiU.  The  annnnit  ol 
niannal  |>res»inre  necessary  Lo  fc*ri:c  the  air  inU*  ihr  lyni|i--iTmm 
ts  alsooi  importance  in  determining  the  degree  of  obstiui-llon 
present,  find  this  maybe  roughly  estimated  by  the  opcnitor 
with  c:ich  act  of  comprcssinf^  the  bidh.  The  vaHous  sounds 
produced  allord  exact  in(«rnmlion  ne  to  the  physical  condi- 
tion of  the  mouth  of  ihc  tube,  of  the  tubal  canal,  and  of  the 
Eyinpanum.  These  advantage*  are  not  uflered  by  the  Politzer 
meihod  of  inflation,  *imce  the  erticic^ncy  of  the  procedure  dc- 
[jends  i-ntircly  upon  the  abililv  of  ihe  jiijltiml  to  close  the 
naso-ph.iryngeal  *|>ace  completely  at  the  proper  moment.  In 
TUation  the  operator  has  the  entire  control  o!  the  pro* 
irft  and  from  knovvlcdj^c  derived  by  the  sense  ot  touch  as 
to  the  exact  location  of  the  catheter,  and  by  an  estimate  of 
the  force  employed  durinp  ihe  act  of  inflation,  he  is  able  to 
derive  vaUiiible  inlormaiioti  from  ihc  various  auscultatory 
simncU  rlirilird  during  ihtr  fx|ierinu-nl. 

Auscultatory  Sounds. — We  may  consider  thai  the  (pounds 
heard  thioiigh  ilie  auscultation  lul>e  are  pio<]uced  either  at 
the  pharyngeal  oriticc  ol  the  lube,  'ir  wilhin  the  Inmcn  of  the 
CAnal,  or  within  the  tympanum,  frequently  the  car  analy/cs 
the  impre<<sion  made  upon  it  during  such  an  ev-Mmination,  re- 
volving the  a>mbinarion  of  sounds  heard,  into  the  several  aim- 
|>le  s'Hinds  pr^Klnced  at  each  of  the*e  location*. 

The  determiuaiiiin  uf  ihe  point  at  which  a  given  ^ound  is 
generated  coum>i?(  tn  mcaMiring  its  intensity  or  its  proximity 
to  the  ear  ol  the  cxiimincn  Since  the  tympanum  of  the  pa- 
licni  is  separated  Irom  the  lumen  ol  the  diagnosiis  tube  simply 
by  the  drum  membrane,  any  sound  produced  by  the  air 
cnleriog  Ihe  tvmpanum  will  appear  to  originate  In  the  ear  of 
the  examiner.  \Ve  also  remember  that,  on  eniering  the  tym- 
panum, ihe  current  jiasses  from  a  narrow  canal  into  a  cavity 
^H  tii  comparatively  huge  si/e.  ;iitd  we  should  expect  ihat  :ts 
^p  character  would  be  modified  bv  this  change  in  the  physical 
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conditions,  so  that  the  pitch  would  be  lowered  and  the  qual- 
ity tofiened. 

On  the  other  hand,  »>iJnds  originating  in  the  Buslachbn 
canal  would  be  uf  higher  pitch,  but  would  impress  the  listener 
a%  though  ihev  c;tfnc  fniin  i\  jjrciiter  c1i>1;iii(:i?  (rxtw  his  ciir 
than  the  tympiinic  rounds.  Auscultation  sounds  originating 
in  the  iia?<o-ph;ir}-nx  or  at  the  pharyngeal  oriticc  ol  the  lube 
will  seem  Mill  more  distant,  being  hoiui  quite  us  well  with 
the  o[ft:i^  car  as  through  the  ;Lu&cultation  tube. 

The  Normai  Tympa*ti<r  Bruits — With  the  parts  in  a  normal 
condition  the  surgeon  hears  wilh  each  cijmpression  of  the 
bulb  of  the  inllntln^  npp.ir:tlus  a  suit,  dry,  blowing  sound, 
together  with  a  nlight  but  distinct  percussion  sound  due  to 
ihc  iMipacl  of  the  current  nf  air  upon  the  drum  rnrnibiane. 
ThiH  loit  is  co[npai'cd  by  Uclcau  *  to  dn>p£  of  rain  as  they 
fall  upon  loliage  in  the  forest  during  a  shower.  The  *'  blow* 
in^  sound  *'  is  produced  by  the  passngc  ol  the  aifrjal  current 
throujfh  the  catheter  and  Eustachian  lube  into  the  cavilv 
of  the  iyinf>anuin;  the  **  impact  wound,'  by  the  obstruction 
offered  by  the  membrana  tympani  to  the  farilier  progress  of 
the  air.  With  the  niembnine  iti  a  proper  position  and  under 
normal  tension,  this  last  sound  is  but  slighlly  marked,  and 
may  be  so  indiMinct  as  to  be  entirely  overlooked^  It  is 
possible,  however,  with  care,  to  make  out  the  tympanic*  tu- 
bal, and  pharyngeal  components  ot  the  auscultation  sound  in 
almost  everv  instance.  We  have  neiit  to  examine  the  vari- 
aiionft  which  the  normal  auscultatioTi  sound  undergoes  when 
Ihc  various  |>arts  arc  not  in  a  condition  of  health.  \Vc  will 
consider  these  according  to  the  special  region  in  which  thcj 
ariSkC. 

u  T^mfank  Sfinmii^—^ia)  An  exaggeration  of  Ihc  "impact 
noimd  "  indicates  a  considerable  displacement  outward  of  the 
menibmne  under  ihc  influence  ol  the  increased  tympanic  pres- 
sure. Hence  Ihc  membrane  must  have  been  retracted,  oc- 
cupying an  abnormal  position— a  fact  already  determined  by 
prevlou*  «|>eciilnni  examination:  or.  if  occupying  a  normal 
po!niion,  it  must  have  been  w>  relaxed  as  to  admit  of  consid- 
erable oiituarrl  di<(pl.icemeiit  by  the  ai'iial  condensation.  If 
lUis  last  rtuidilion  eskists  a  sc-Cf>ndary  »>t]ikd  uill  lie  heard,  m» 
the  hand  holding  the  bulb  relaxes,  thus  allowing  the  pressure 
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ID  the  middle  ear  to  dliiiinisli.  by  the  escape  ol  ilie  air  frum 
ihc  tympanum  tliroogli  the  lube  inU»  tSc  jihiiryngral  vault. 
The  amount  of  air  (orccd  backward  in  This  ^vay.  and  ctmsc* 
quently  the  intensity  of  this  secondary  5>ound,  will  depend 
upon  the  resiliency  of  tlie  membrann  tvmpani  and  tlic  cxnct' 
ness  wilh  wliich  thc^  c:itht;lcr  fits  the  phary^igeal  orifice.  This 
secondary  snund  is  sharp  and  similar  lo  tne  oHjjfnal  "impact 
sound."  liiit  less  iritriise. 

Sounds  li;iving  their  origin  within  ihc  tympanum  arc 
heard  so  distiucLty  that  those  not  accustomed  to  the  use  of 
the  au3»cuUatii>n  tube  will  frequently  describe  them  as  origi- 
nating within  their  own  car, 

(*)  IE  now  the  tympanic  cavity  is  tilled  with  fluid  the  nor- 
mat  '*  blowmg-  "  and  '*  impact  "  sounds  iinderpo  a  change,  so 
that  a  rough  bniit  is  observed  in  place  ol  the  "blowing 
sound/'  accompanied  and  followed  by  a  scries  of  sharp  crack- 
ling r^\fs  following  eai:li  olher  al  irregular  iiitcrvaU.  and 
persisting  for  a  short  period  as  the  inftaling  bulb  Is  allowed 
lo  refill.  This  rattling  appears  to  be  in  the  car  of  the  exam- 
iner, and  conveys  the  impression  of  a  current  ol  air  being 
driven  through  a  collection  of  fluid-  The  quality  ol  these 
rites  gives  some  hint  as  to  the  nalure  of  the  fluid.  Crepita- 
latSnn  of  a  line>  high-pttched  character  is  heard  when  the  fluid 
is  watery,  but  the  rAIes  are  coarsCn  low-piichrd.  and  bubbling 
when  thcf  liipiid  is  thick  and  viNcid  rind  adheres  to  the  walls 
of  the  cavity.  These  (iislinctions  are  of  but  lillle  im[K)rtance, 
as  the  exact  nature  of  the  iiuid  is  of  no  moment*  It  must  also 
be  remembered  that  even  if  fluid  is  pre^nt,  it  may  he  out 
of  the  course  of  the  current  ol  air  which  enters  the  cav- 
ity, and  the  auscultation  sound  may  afford  no  evidence  of  its 
presence. 

(r)  When  the  cavity  of  the  tympanum  is  compleicly  filled 
wilh  fluid  no  crepilalion  is  heard,  as  the  air  f^uls  to  enter  the 
middle  ear  at  alh  and  the:  normal  "blowing  sound '*  is  also 
wanting.  The  "impact  sound,"  however,  is  heard  as  the 
current  ol  nir  enters  the  tube  and  impinges  upon  the  thiid 
contained  in  the  tympanum*  The  percussion  sound,  how- 
ever, lofieft  its  sharp  chnmcter.  appearing  indiftlnci,  distant, 
and  low-pitched. 

(^  Any  sulniion  of  continuity  in  the  drum  membrane  is 
easily  iliMrovrred  upon  fcircing  atr  through  ihe  Euslacbian 
lube,  provided  the  opening   through   the   mcmbnma  is  not 
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com|ilefcly  shut  iifi  from  (lie  Eusfachian  canal  by  adhesions. 
The  chiiracttfr  varies  wiih  the  siyc  of  Ihc  opening,  lieing 
high^pilched  and  whi&lling  when  this  U  small,  and  of  a  hlutv. 
itig  quniit^'  when  the  arc;i  dcstr<j}'Ccl  is  greater  With  cxtcn- 
>ive  destruction  ot  the  mctnbr,-i[ia  the  air  is  folt  to  enter  the 
canal  oi  the  ciainincr  and  to  impinge  upon  the  walls  o(  the 
meatus.  The  pitch  o!  ihe  note  heard  when  the  perforation 
is  of  moderate  size  will  depend  somewhat  tipon  the  thickness 
of  its  edges.  Where  ihe  drum  membrane  is  greatly  swollen 
the  edges  do  not  vibrate  freely  and  ihe  sound  is  rather  low- 
pitched.  Where  the  thickening  is  nm  excessive,  ;ind  espe- 
cially if  the  membraiic  is  fairly  tense,  a  high-pitched  note, 
known  as  the  "perforation  whittle/'  is  heard. 

ifi  Certain  sounds  comparable  to  those  heard  when  two 
moist  surfaces  arc  forcibly  separatctl  arc  frequently  per- 
ceived upon  inflation,  and,  from  their  a|>f>arenl  proximity  to 
the  ear  of  the  examiner,  evidently  originate  within  the  tym- 
panic cavity.  They  arc  caused  by  the  separation  of  the 
nirmbr:in;i  frmn  Ihe  inner  tympjTiir  w;dl,  by  the  act  of  inflii, 
lion,  and  are  met  wiih  in  cases  where  slight  hypersecretion 
h^s  tflken  |)]aae,  allowing  the  two  opposing  surfaces  to  adhere. 
Occasionally  these  signs  indicate  the  rupture  of  newly  formed 
ndhesionsn 

(/)  When  the  middle  ear  ts  the  seat  of  adhesive  tnt1:irti- 
mnfion.  which  diminishesi  the  si;«e  of  the  cavity  by  drawing 
the  dnim  membrane  inward,  or  when  this  structure  Itself  fs 
ihickened  and  rij^iil  from  conneciive-lissiie  hyperplasia  or 
from  calcareous  deposits,  or  where  the  ty'opanic  orifice  of 
the  tube  has  been  greatly  narrowed,  Ihe  tympanic  (actor  of 
the  bruit  is  practically  lost,  and  the  srmnd  seems  distant. 
This  is  observed  most  frequently  in  patients  of  advanced  yeara, 

2.  TuMJ  Stfifijf^.—\ti  passing  through  the  Eustachian  canal 
the  colutnn  of  air  i*  thrown  into  vibration,  producing  sounds 
which  vary  in  character  according  to  the  patency  of  ihe  pas- 
sage, the  oondiliou  of  the  walls,  and  the  presence  or  absence 
of  ntoiKlunr-  When  the  ;iir  is  not  heard  in  enter  the  ivni. 
panum,  but  the  listener  is  conscious  of  a  distant  harsh  blowing^ 
sound  with  each  act  of  inflation,  the  catheter  being  correctly 
placed,  but  one  interpretation  can  be  made  of  the  sign — it 
must  indicate  stenosis  of  the  channel.  The  location  ol  the  ob- 
struction is  determined  by  observing  the  relative  distance  at 
which  The  sound  appears  to  be  from  the  car  of  the  examiner. 
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Tc  afiiiroxiniatcs  more  iK!ajly  la  tlie  pure  pliar^ngcal  smmd 
ACCfirding  ii^  the  barrier  is  located  iieurcr  l.hLs  ondtic.  When 
the  bniit  i^  f;iirly  constant  ici  quality  and  intensify*  the  iiar> 
rowin(r  may  be  looked  upon  as  depending  upnn  some  organic 
change  in  the  tubal  walls. 

On  the  other  hand,  if  its  charricter  ch;ingcs  with  each  act 
of  compression  of  ihe  air  bag.  then  !c  is  probable  that  the 
Iu^nc^n  of  the  tulx*  is  clos(;d  either  by  a  plug  <>f  secretion  or  by 
Itimcfacliori  i*l  lh<-  llriin);  ntembrane.  In  the-  Urst  iri^laiicc  the 
listci^cr  heais  a  liarsh,  iiioi!>t«  ra5}>]n^  sound,  the  piteh  nt  which 
varies  each  time  the  <iir  15  h^rccd  inward,  while  occjisionally 
the  current  will  be  heard  to  rush  into  the  middle  car.  This 
is  caused  by  the  momentary  di-^placciTient  ol  a  ma^s  o\  tena- 
cious mucus  which  occlude?;  the  channel,  permitting  the  air 
to  enter.  Prolonged  itiHaiion  usually  dislodges  the  obstruc- 
ticin  and  allows  the  current  to  enter  the  tympaniitn  wilh  each 
CKtnipreWon  iif  itte  hiilti. 

When  the  lube  is  narrowed  in  calibre  at  at»y  pf«nt  by 
$li|;hl  swelling'  or  by  a  hyperplastic  jirocesfl,  the  blowing 
sound  is  oi  higher  pitch,  according  to  the  degree  to  which 
the  diainicl  is  narrowL-d,  ueing  ol  ihc  squeakinif  or  wtii^iling 
ctoracter  when  the  Menu«i«  h  nearly  complete.  When  due  10 
a  hyperplastic  process  the  sound  viirics  but  liule  as  intlaiion 
corllnnes.  while  if  it  depends  simply  upon  swelling  oi  the 
walh  rif  the  pai^K^igr*,  the  murcnj^  inembnine  bHng  at  the  sante 
lime  moist,  the  limit  change*  considerably  in  i|u;dity  as  the 
opciiiiion  is  continued,  moist,  crackling,  or  M^ipping  hOLnidn 
being  heard  from  time  to  lime,  which  modify  the  high-pitched* 
whiMling  note.  The  sensation  ol  proximity  to  tfic  observer  19 
wanting,  and  thi«  (act  indicates  the  tub;Ll  origin. 

When  the  walls  of  the  tube  are  in  contact,  as  the  result  of 
(Edema,  the  air  frequently  fails  to  enter  the  passage  when  an 
at1<;nipt  i*  m;ide  in  eoinprtf^it  the  bulb,  Tlie  ciiiheier.  If  prt>per]y 
located,  seeming  to  be  coinplelely  octluded.  A  slight  move* 
meni  uf  ihc  iuMiuineni  and  repeated  efforts  at  inflation  pro- 
duce5  A  diflant  clicking  n(.]isc.  followed  by  a  high'piLchcd 
whiMlc.  and  the  ajr  is  Icit  to  rush  into  the  middle  ear  sudden- 
ly, Thi>  phenomenon  repeats  itself  during  the  operntion.  the 
air  entering  the  Ivinpanum  only  after  t)»e  bulb  has  been  com- 
pressed «cvcral  timcu.  and  then  but  in  small  qunniity. 

Ii  is  »c:iTce]y  ncet-isary  to  call  atteniirtn  irj  tljc  Mgnv  ob- 
served ^^hert;   tin?   tidier   1%    ^btmrniaUy  jjaJenl  :  otte  iifi-d  only 
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rcmcnibcj  ilB;ti  the  ititcnsuy  of  ihe  iym|>anic  sound  must  br 
jjrcatcr  ii  ihc  lubL-  is  ul"  wick-  t:;ilil)rL'  than  if  il  is  n:irruwcd_ 
The  ftamc  is  true  of  ihc  intensity  uf  the  tubal  sound  itscU,  At 
the  tAinti  Hruc  there  will  be  no  resistance  lo  compression  of 
the  bulb. 

J,  Pftar}'tig^al  StfUHtfs.—'lht^s^  sounds  ftrc  easily  recognwcd 
\>y  ihtrir  v;iriable  character;  they  arc  heard  also  quite  ne  well 
through  iht'  air  ;is  through  the  diagm;sis  tube.  Even  wht:n  a 
perfect  inl1;ition  is  made  under  normal  omditions  a  soft,  indis- 
tinct b](»wjn^  sound,  depending  upon  th<f  tscapt-  of  ;i  <:t-rf;iin 
aiiKiunt  o[  air  inlo  ihc  pharyngeal  vault,  is  lieiircl  with  ihr  ojM-n 
rap-  With  partial  or  cnmpletc  utclusion  of  the  Hustaclian 
canal,  or  whrn  il^  pharyngeal  orifice  is  filled  with  secretion, 
this  sound  becomes  louder,  and.  il  the  trumpet-shaped  orifice 
ol  the  tube  contains  viscid  mucus,  is  ol  a  hoarse,  nis ping  qual- 
ity aN  iW  air  bubbles  thri>uj:h  il-  While  these  sounds  may  be 
heard  even  when  the  instrument  is  correctly  placed  il  the 
parts  arc  swollen  and  inflamed,  still  they  most  frerjuently  in- 
dicaie  Ihiii  fhr  c.'atbefer  has  been  improperly  in;uiipulalt?d,anti 
thai  the  tip  lies  in  Rosen m tiller \  Iowa,  behind  Uic  inbal  cri- 
"cc.  Occasionally  the  calhctcr  is  pressed  so  forcibly  figatnst 
Ihe  laicral  wall  of  the  pharynx  as  to  completclv  occlude  the 
lunitn,  and  no  air  can  be  lorccd  throtitrh  the  inscrumcnt  upon 
wttcmpiin™  lo  perform  inllatioiK  A  forcible  effort  at  infta 
lion  uny  partially  overcome  the  resistance,  giving  rise  to  a 
harsh,  rasping  sound  as  the  current  p.isses  from  the  ini;rrumcni 
and  overcomes  the  elasiiciiy  of  the  mucous  nit-mbrane  which 
has  occludf d  the  opening.  Somelimrs,  insfriid  nl  lying  ex- 
actly in  the  pharyngeal  orihcc,  the  instrument  impinges  upon 
the  posterior  lip  of  the  tube.  The  pharyngeal  hruii  will  pr& 
dominate  i\  this  is  Ihe  case,  and  rtill  be  nt  w  particularly  dis- 
cordant, vibratory  chnrncter.  the  cartilaginous  plate  forminff 
the  posterior  wall  of  the  tube  being  thrown  into  irregular  vi- 
brations  ench  time  the  b:ig  i*  rm|>lifd. 

While  the  preci-'Jingdcscriplion  of  thcsf  sounds  mayseem 
Complicaird,  Their  reco^^nition  is  simple  alter  a  Utile  practice, 
and  it  is  casv  to  recognise  any  undue  prominence  of  the  tubal, 
tympanic,  or  pharyngeal  inctor*  ol  the  bruit.  The  informa- 
tion gained  by  close  attention  to  this  method  of  examination 
wfll  amply  repay  one  for  the  labor  expended  In  perfecting  him- 
self in  it. 

But  one  melhod  of  intrndnring  ihr  aitheterhas  been  given 
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AS  yet,  fc>F  the  reason  tliaL  i(.  lias  scenic:*]  bfUcr  tu  lake  this  one 
3s  ihe  stJiiKlarch  and  in  describe  the  varialioEis  in  technique 
which  may  be  resurlcd  lo  when  this  first  method,  for  nov  rea- 
son, is  not  5iicccsslul.  It  is  ativisable  for  the  beguiiier  to  ad- 
bcrccloscly  to  one  method  ul  tatheteriealion  rathtTihan  lo  re- 


/  .J 


Thi  laHcr  imrdon  of  itif  ?icpLum,  cppcntrc  Uir  infcHni  turbliinii^d  bodj^  t^ud  the 
Icr     Tbc  l-u^iacWfi  oufiLc  i>  >vcll  mvkcil,    (Au(lii>t*h  ■pcciiiicn-) 


son  to  several  as  sodh  ;i\  dilTictilties  arise,  it  being  more  easy 
to  become  expert  in  the  manipulaiton  by  the  coirs^taiU  use  ul 
one  method, 

Loewenberg  •  modihes  the  technique  in  the  tollowing  mat- 
ner :  When  the  pharyngeal  extremity  of  the  calhetor  is  Icit  lo 
impinge  upon  lh«  posterior  wall  of  the  na&o-pharvnx  the  in- 


AkIl  (fit  IJhiailinlk,,  vol.  ii^  |ip  li. 
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Mrumcnt  b  rotaU'd  upon  its  Long:  c^^is  50  that  the  guide  rinp 
shall  be  directed  toward  the  opp{:>!iitc  car;  the  catheter  is 
then  dntwn  Forward  until  itft  Loinjuvilv  is  fell  ti>  eii;;a^e  the 
posterior  miirgin  ol  the  mi^al  septum  ;  it  is  then  ruiiiicd 
downward  ihrujgh  an  anf(lc  of  one  hundred  und  eigbiv 
drgrrrs,  xwi'ii  thi-  ^uitle  puStiis  inwijnl  xhr  ear  to  bt  inHrtTed, 
whili:  ;it  ibe  same  time  the  gathetcr  is  carried  toward  tht^ 

According  to  the  writer  qudicd,  whtn  rotation  hns  been 
completed,  the  bcuk  ol  the  instrument  tvill  be  (ound  to  lie  in 


fia.  lO^A  KGlioiv  muk  id  the  Tiamc  tnirtncr  m  ifaflt  ihcrwo  in  Fi|£.  44>  ithotVLiig  (he 
mnruniiAiLon  of  Ihc  poTTi  In  ■  ohilJ  ot  five  ynr*.  The  pharvituvai  v«uJt  i'  filld 
villi  4'Tiirund  vPtp?Lntl'iin.  am!  ihc  rubal  nnf^ca  ik  Ick*  martftl  and  lici  rJritKr 
forwanl  Lhiiii  111  thr  iiiliilr,     ^Aiithnr'i  tpfcimrii  \ 

the  mmith  of  iho  EuRtfichian  channel.  The  prolon^fcd  manipu* 
Uliun  is  rather  prone,  in  my  experience,  Co  cause  a  contraction 
of  the  muscles  of  the  soft  palaie.  and  therefore  constitiites  a 
source  of  di»ct»tifurl  to  the  patient-  The  variiilioiw  in  the  ex- 
Jict  ]insition  of  the  tubal  orilice  'dn<.\  in  the  tr;inwcrsr  diameler 
of  the  naho-ph.iiAn:i,  dcEiai-t  iimvU  fiom  Tlie  ^]1E?ciaf  value  of 
ihis  mcfhijd.  Thr  Kimf  trchnitjue  had  previon^ly  hccii  advo- 
^Cfttcd  by  I'^raok.*    Boycrt  prefers  to  rotate  the  instrument 


*  Lchrb-  il«r  Ohren..  i&4S.  p^  roT- 

f  Annul-  Ur>  inal^  Uc  IVre^lk,  iS7Tt  v^-  ^1^-  ]>-  ^- 
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upon  its  lonjj  axis,  as  soon  ;ts  the  tip  passes  the  cht)ana.-.  as 
recognized  by  the  fliminishcd  sensation  ni  rtMsltincc  Ui  the 
entnmce  of  ihe  msirumcm.  until  i:*  excrtmiiv  points  to  the 
JiHcctccl    side*.        Un, 
cx^icl  iuscrtiiin  inlii 
thE^  luUil  orilicc  is 
cikcicd  by  pressing 
the     beak    outward 
tuivard      tho     Jatcr- 
il  pharynj^cal  walL 

lis  lUi^Uuid  if;  oc- 
:asiun;illy  of  service 
when  the  ]>jjr1s  mc 
irrilublcand  tliro]> 
crator  knows,  from 
|>rc  V  io  lift  c  X  pt  r  ic  ii  ct . 
the  exact  location  of 
the  tubal  openinif, 

Triquei*  luljtuvs 
alirosr  ihesameplan, 
but  rt>iAteK  theeaih- 
elrr  btdore  il  U%hvcs  I  Ik-  iulciiur  nrHliis,  so  itui!  il  may  he  arrest- 
cd  by  ihc  lubal  jnojiiinciia:  a>  \i  is  pushed  farther  1jac:kward. 

Woinf  and  GriibcrJ  advi«c  that  after  the  instrument, 
with  the  pharyngeal  cxlremiiy  dirccled  downward,  has  been 
passed  thnm^h  the  inferior  meatus  until  ihe  pUar>n^cal  \\M 
h  reached,  it  j^Tiall  be  drawn  forward  until  it  is  arrested  by 
the  sr»lt  p:ihte  :  it  is  then  advanced  slightly  toward  the  pos- 
terior pliaryn^t'aL  wall,  iif(t--r  which  iIil-  aii^ubr  [mruon  i^ 
rolated  l(}w»nl  ihr  carlo  In:  iitflafed.  causing  the  extremity 
to  eiiicr  the  tuhal  niotdli. 

Kramer*  su^^^e^Ei  that  use  he  made  of  the  rcHcx  contrac* 
lion  of  the  soft  palate,  which  1%  excited  by  the  presence  of  the 
c;ilheter,  to  cnuse  the  insirnmcnt  to  assume  iis  correct  post- 
lion  in  the  tubal  mouth.  1  lavint;^  carried  the  catheter  backward 
to  Ihc  posterior  wall  ui  the  naso-pharynx,  it  is  dntwn  forward 
oVTf  the  promincin  posterior  lip  wmU  ft  impini^es  upon  the 
vift    fcdatr.      This   nianipiiUlioti   i>^  ritllnwi-il    [iv  a  riinlruetion 


ftr:,  Ji  —\  uctfnn  r]imu;->i  ihe  rami  |ia>-U|;«ft  ami 
nnvt-phiirvht  in  ah  ritf^inl.  ihowinc  rhr  Torhinrli^d 
bo(IJ<:%  aTid  Eu^m]  nnljcc,  'Vti'-  Up^  nf  tUr  lube  A(? 
(jiHfrlr  dclifkol,      A  »irinlKJ  L:i>iiililEUit   U   fmpiriillv 


•  Trtflrf  pniiquv  flr*  mil.  fir  Tniriltr.  iWj?, 

f  l^nrltfV  li:ii]rl|].  An  Ohn-nhfilk,.  vnt.  iii,  p,  jfS, 

t  L<!hr1>  Jar  Ohrcntickl)* .  VJcnM,  t^^K  p-  no^. 
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of  the  pnlatiil  inu^ctes,  whicfi  forces  the  ioi^trument  ;jpward. 
Al  ihU  instant  it  is  tiiitckly  rotat.t-ri  to^nrd  tht  -iflccicd  side, 
ihc  contraction  of  ihc  palaic  crowding  it  inio  the  tubal  oH6c€- 

It  will  be  strer  that  in  all  tA  th*"*t(?  mcihiid^t,  wilh  ihc  ex- 
ceptitm  o\  FninfcN,  the  it-i  hnir^ir  of  inirodiicrion  is  but 
ftltgbily  miHlitici]  from  that  lit&t  described,  aud  titai  the  facil- 
ity with  which  The  cipcraimn  can  be  j)crf*irmcd  will  dtpcJid 
l^rriiily  npi^ti  the  ability  o\  the  npcrutctr  to  recognize  the 
vjirious  structures  which  the  pharyngeal  extremity  impinges 
upon,  -ifter  ihe  instrument  has  entered  the  nasc  pharynx. 

Obstacles  to  Catheteri33tioiu^Certain<iilticuUic«dc]K.-n<l- 
ir\fi  npon  anntaniical  characteristics  peculiar  to  any  giveo 
catL'  mav  be  cnnmnlcrrd  in  attempting  Uj  perfiirm  cathHer- 
U;ilion.  TIh-  nu>5t  frei|uenl  ub^taule  is  i  considerable  div 
fiirniitj  of  the  septum  iiArium.  causing  a  partial  occlusion 
oi  the  inJcnor  mcatu!i.  Since  the  introduction  of  cxjcainc, 
calhttcri^atinn  has  become  much  more  simple,  as  the  ck- 
ftjmuuination  of  the  turbinated  tissues  incrcaBes  the  dimen- 
Mon«  ril  the  cavity  materfally,  while  at  the  Karne  time,  on 
Account  of  its  amesthelic  pro^>erties>  prolonged  mauipula- 
tinti  is  possible.  Before  attempting  to  introduce  the  Euft- 
tnchian  calheier.  it  is  always  wise  to  make  a  careful  ante* 
rlor  rhiuoscopic  examination,  to  determine  the  presence  and 
nnlLirc  o\  any  ohMruciion.  If  a  conMdcmbk  ob&tructive 
le»ion  exists,  the  catheter  may  be  introduced  under  direct 
Inspection,  the  parts  t>eing  illumiikated  by  reflected  light, 
cmd  the  er«  directing  ihe  various  movemcnis  ol  the  instrU' 
ment  until  it  hns  entered  the  naso-pharynx.  A  ndpe  upon 
ihr  M'pttun.  whiH:  L-\itiidv  htirijrimtally  toward  the  inner 
wall  ni  Ihe  cavity,  is  jierhaj^v  the  morst  perplexing  condiHan 
lifULid.  The  curve  ol  the  caihetei  luu^t  be  such  that  it  may 
Truv<^i'He  the  inlerior  meatus  t>enealh  the  ob^ttrucling  Hdgc : 
herein  He«  the  advantage  ol  a  pure  silver  catheter,  since 
(t  i*  a  ^il^>ple  niaiier  to  change  the  curve  of  the  insirumcnt 
iti  suiT  the  particular  ci'«dii»i>u  encognicred  in  any  ease, 
ll  In  nut  ahvAi-s  pcMsible  to  introduce  the  instrument  with 
the  cnived  cvtrrndtv  p<«uiirig  downward,  when  a  promlncni 
lidgL*  or  I'^cre^ienvv  presents  amrrioHy,  ami  it  i*^  ofien  ad- 
Vlwllle  In  Bucii  cuM-^a  tu  tiini  ihe  tip  of  ihe  catheter  la  one  or 
llir  tiflitii  «|c|r,  rITeriing  U\  intrtMlm-tum  itilu  the  cavity  in  the 
oblhpH'  dhuMriM  rjilhei  thmi  ixi  the  vertical.  Again,  when 
!h«rT  U  II  phUldiienl  lidge  at  the  vcr>^  entrance  of  the  vcsli- 
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and  ihe  pa?tsape  beyond  is  obstrtACted  us  well,  it  may  lie 
iiecessjiry  tu  enter  the  nasal  cavify  with  the  catheler  *u  held 
ihttt  the  concavily  U  directed  upward,  the  Cijtivcuily  apply- 
ing itself  to  the  depression  just  within  the  vestibule.     In  such 
_^  £L  case,  u»  soon  as  the  (iaso-|>haryi]g'eal  space  is  entcrcd»the 
H  irstrumcnt  should  bu  rtitnlcd  until  it  has  assumed  the  proper 
posiiion.     Thi^  rotation  should   be   mnde  lownrd  llie   unal- 
iecied  side  t(i  avoid  touching:  the  lateral  pharyngeal  wall. 
It  stimelimc^  hnppens  that  the  conlurmafion  oJ  the  parts 

•   will  not  rtllnw  the  ihslrTJineiit  to  enter  tlic  Inferior  tnt'ains. 
Jillhou^h  the  middle  meatus  may  be  c.i|iacious.     In  such  :in 
cvcnl,  if  the  catheter  is  so  bent  as  to  increase  the  length  of 
the  angular  portion,  it  is  a  simple  matter  to  pass  il  through 
the  middle  meatus,  above  the  obMruelion,  until  the  pharyn- 
geal wall  i«  encountered:  after  it  has  passed  into  the  naso- 
pharynx the  e*ctremitv  of  the  iustrumeni  held  in  the  finders 
is  elevated— a  nianipulaiion  which  will  allow  the  long,  angular 
B  part  lu  engage  in  ihr  tutial  mouth  upon  rotation,  although 
ihc  hori^oiiTiil  portion  of  the  iiisti  muL-m  lit>  at  a  higher  level 
^_  than  the  cnirdnt.e  of  the  lulw.     Narurjllv,  the  gre;itest  deli- 
f  cacy  must  be  exercised  in  conducting  this  procedure,  a&  from 
ihc  increased  length  ol  the  ao^^ular  portion  it  will  be  ensy  to 

I  wound  the  delicate  lin^ues  ol  the  naso<pharynx  In  rotating 
the  infilrumcnt  npon  its  long  axis  at  the  moment  when  the 
extremity  ]«  carrit'd  into  the  mouth  of  the  nibe. 
When  one  n»^;il  p:i:^age  is  blockt<t>othar  thelntroductioQ 
of  a  caihttcr  is.  impossible. it  may  be  carried  through  the  pas- 
Bttgc  ol  the  t*]ipositeside,  as  advised  by  Deleau,*     The  tuivcd 
portion  o(  the  catheter   must    be   consider^ibly  longer  than 
usual,  and  if  liic  vault  of  the  pharynx  is  unusually  wide  the 
procedure  is  not  -iatisfactory,  as  a  rule.     The  teehniijuc  con^ 
^  siste  of  carrying  the  instrument  through  the  nrisid  passage  of 
f  ihe  opposite  side,  the  free  extremity  resting  upon  and  gliding 
along  ihe  floor  of  the  inferior  nieahjs.     When  the  posterior 
^_    pharyngeal  ^yM  is  r neon iite red   thr  instrumrril  i&  rotated  so 
f  iImI  the  pharyngeal  extrcitiily  points  lowatil  the  ear  to  lie  in- 
Dated,    The  catheter  i;*  mndt  to  rntrr  ihc  foMTi  of  Rcsenrntllicr 
by  currying  the  extremity  of  the  instrument  held  between  the 
Bngcr?  away  from  ihc  septum,  until  further  motion  is  pro 
vpnied  by  the  lateral  pharyngeal  wall.    The  instrumetit  is  now 
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(IrawTi  oLiTwanl  for  about  one  fututh  of  an  inch,  or  tinril  tbi 
pniiniiLriit  po*<tcrior  liji  of  tlic  lubr  U  M\ :  it  is  made  Ui  glide 

over  this  by  drawing  it  outward, 
while  ai  the  same  time  iht:  oiiicr 
tMitrcoiiljr  of  ihc  inMrumcnt  is  clc- 
vnlc-d  Ml  Elf  t a  Allow  the  ang:ular 
^;onion  lo  pass  over  the  posterifjr 
iip  i:i  The  tube  clo«e  to  its  Jowcr 
nnai^in  -  the  outer  extremity  of  the 
in&tnjiiK'iil  is  then  curried  aw:!}^ 
from  the  M*lt-  \iy  he  fnflnied — a  ma- 
uJpiilaiion  wlui:]i  rurccs  fUc  jiliaryii- 
genl  end  into  the  fnoutl  of  the  lius- 
lachian  tube.  Tlus  niciliui  ui  Ld- 
iheterizatiL^n  19  un;ciiti»faciory  to 
the  stirf^eon  and  pninlul  to  the  pa- 
tient, llic  lenijlh  of  the  anjrular  por- 
tinn  of  the  cathetf  r  making  delicate* 
manipulnlion.-in  impossibility,  while 
at  tht' s'amt-  lirnc  it  prnjc^cts  *o  far 
dnwinvarcl  thiii  when  the  inslru- 
niCTit  is  rotated,  considerable  irri- 
tation o(  the  ptiaryngcal  mucous 
membrane  is  prtwiuccd,  Noycs  has 
devised  a  catheter  (Fi^,  $i],  ihe 
ph:iryngeal  eslrtjmit.y  of  which  is 
bent  at  tirsf  downward  and  then 
upward  and  outward,  which  en- 
abk's  c"ilhi'tc!ri/".»lifin  to  be  per- 
fttraicd  tiiroEi^h  tlie  L^pjHnile  nosinl 
soaicwhai  more  easily  thaa  when 
the  ordinary'  Kitstachiao  catheter  is 
I  employed.    If  the  'jperator  use*  the 

I  siWcr  cnthetersy  which,  on  acccmni 

II  — ^  of  Their  malleability,  can  be  made 
j  Jf^  ^  to  iiKHiiime  any  desired  curve,  k  is 
^^™^  Comparatively  simple  Its  c«nx*eri  an 
1  ^K                  <irdiiL4ry  Htisiacldaii  cftlheter   into 

^J^^  nne  pI^v^e^^ing  a  double  curve  by 

^*^^  bcndiiip  it  bctAvccn  rlic  fingers-    My 

a  careful  inspection  ot  the  iiii'*al  pasaaK:c  through  which  the 

instrument  ia  to  be  introciuct-d.  Ihe  o[jerator  will  be  nble  ir* 
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mnny  ittslanccs  su  fci  imikl  ihi-  instritmt-nt  :is  ti.i  rrntfrr  iis 
ialixfduction  coiiiiiarativt-ly  sinnjlc.  Bv  ^ivi^g^  \i  ihc  double 
curve  alrcacljr  described  \rc  overcome  the  tieccssUy  nf  tlir 
increased  length  of  the  angular  portion,  which  is  alwnys  a 
source  oi  discomfort  to  the  paliciit. 

One  other  method  or  catheLerization  remains  to  be  de- 
scribed— viz,,  the  irttrodiiction  of  the  instrumenl  through  the 
mouth.  This  was  first  advised  by  Kc&sel  *  in  cases  in  which 
the  na«al  (las^a^es  were  occhitled,  Pomeroyt  in  this  coun- 
iry  has  been  n\i  ardent  -ndvocaU-  of  the  pmcfdure.  and  fre. 
qucnily  cuiploys  it  in  jncfcrcnix'  lo  Mir  ijsiuil  niL-lhod.  He 
has  devised  a  special  instrument  whicli  is  sho^n  in  F'lz-  5.1 


Flo.  5J<— J'ocDfiroy's  faacJiil  catheler. 


'As  I  have  had  nti  i>ersonal  experience  with  this  method,  I  can 
(rive  no  opinion  as  to  im  utiliry.  It  is  simply  mendimed  lierc 
fts  an  available  procrfUirf,  which  may  be  trmplnycd  at  the  dis- 
cretion of  the  surgenn- 

Oefiniuilics  of  ilic  nasal  passages,  hosvcver,  ;irc  not  the 
only  obstacles  to  cathcTcHxaiitm.  The  exact  location,  lorni. 
and  prominence  ot  the  pharyngeal  extremity  of  the  Eustachian 
lube  varies  not  onlv  in  different  caeics,  but  also  in  the  !iamc 
icHlividual  at  different  time*-,  aecordini:  to  the  dc;;;rce  of  con- 
f^siion  of  the  surrounding  parts  The  position  and  vha^jc  of 
the  pharynpe^l  orifices  may  also  be  3symmf*Tnral  xn  ihr  <iamr 
JTKiivirlital.  Il  fn'cpienlly  h;ip]it»iis  llut  llit"  lubal  lips  are  so 
poorly  developed  that  their  recognition  by  the  sense  ol  touch 
i»  almost  iinpossiblc  ;  ori  the  oihcr  hand,  they  may  be  so  ab- 
normally developed   that  <tiftcvdly  i*»  experienced  eilher  in 
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drawing  the  m^^lruincnt  lorw^nl  over  the  posterior  lip  I'fl",  in 
some  cases,  even  in  p;»ssing  it  biick\vard  5uthdt:inly  to  pcmiit 
rotation.  The  pharyngeal  vault  is  occafiion:illy  so  wide  that 
ufKjn  rotation  the  cathett-r  reaches  the  lateral  wall  whh  diffi^ 
cully.  In  such  an  evt-nl  the  straight  portion  of  the  caihe- 
tcr  must  be  crowded  so  far  toward  the  nasal  septum  si»  to 
cauM^  cniisideratile  disconif<*rt  by  prrsAiur  u\niti  ihc  intra' 
nas^l  f^lructurcs.  or  the  angutar  portion  nul^t  lie  .vi  lon^  a» 
to  render  the  passage  of  the  instrument  through  the  nasal 
chamber  difficult,  and  to  render  rotation  almost  impossible. 

A^ajn,  the  mouth  ol  the  tube  may  be  located  hi^h  up  in 
the  vault  of  the  pharynx,  and  ifs  shape  may  be  such  th;U  the 
catheter  must  be  rotated  through  an  ;inglc  of  at  least  ^35°, 
or  even  mort*,  before  its  tip  re^sK  in  the  mouth  of  the  tube  ^o 
as  to  permit  of  a  fully  successful  inflation. 

It  is  only  necessary  to  bear  in  mind  these  various  obstacles 
iiL  order  successfully  to  overcome  llitm.  Delicate  manipula- 
tion will  enable  the  operator  to  rccogni2c  the  posterior  lip  ol 
the  tube  after  a  little  practice,  even  if  it  projects  only  slifjhtly 
above  the  smooth  lalemi  wall  ol  the  pharynx.  Where  the 
pharynx  is  abnormally  wide,  the  curved  portion  of  the  instru- 
ment  must  hu  incrt^riscd  in  Itrngih.  and  if  loiatioii  iMn  not  be 
accomplished  in  the  ordiriarv  vVftj,  [i»c  outer  extremilv  of  the 
cailietcr  should  be  elevated  as  much  as  possible  to  effect  a 
corresponding  depression  of  the  tip  cjf  the  instrument,  to 
enable  it  to  p^iss  below  the  tiibc.  alter  which  rnfntion  can  be 
perlormed  easily.  The  timidity  of  the  patient  when  catheter- 
ization is  performed  for  the  first  time  is  another  difficulty  to 
be  mentioned.  This  is  especially  the  case  if  the  mucous  mem- 
brane oi  the  nasfj  pharynK  is  irritable,  in  which  event  the  mus- 
cles frcqufnlly  ccmtract  the  ninnitnt  the  instrument  enters 
the  cavity,  and  hold  it  50  firml\  in  their  grasp  as  to  prevent 
its  rotation  into  the  mouth  of  the  tube.  This  s|>asm  of  the 
palatal  muscles  causes  the  instrument  to  be  so  firmly  grasped 
that  lis  mere  presence  in  the  pharynjjeal  vault  is  painful. 
The  slightest  motion  augments  this  pain  and  increases  the 
mustcular  ligidity,  so  that  it  i*  quite  as  impossible  for  the  oper- 
;U'jr  \n  withtlraw  the  rathtter,  as  t<^  proceed  with  the  opera- 
tiiiu,  Occasionally  no  inconvenience  is  experienced  until  rn- 
tation  h  :tttenipted,  when  ccmt;ict  with  the  Jater^il  wall  of  the 
phttrynx  cxcitts  the  act  of  deglutition,  and  the:  sudden  mus- 
cular contraction  displaces  the  catheter  and  crowd*  it  against 
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the  lateral  wall  of  the  pharyngeal  space  with  considerable 
kircc.  If  the  patient  in  Hircclcd,  ai  the  otitsct,  to  keep  the 
mouth  clowd  and  respire  regularly  and  quietly  througti  the 
mmrils.  ilit-rt'  is  much  !<■**  dflngtr  nt  siic}i  reflex  muscular 
roniiaclioij.  If  a%  llic  in^Irumenl  enters  the  pharynx  tht*  pa- 
ikat  shows  an  irtcHnaiiott  la  cough  or  to  swallow,  it  is  well  10 
divert  his  attention  by  requesting  him  fo  clo^c  the  lips  and  lo 
breathe  quickly  and  deeply  through  the  nose,  liven  aii  at- 
tempt to  do  this  will  cause  a  momentary  relaxation  of  the 
palatat  muscles,  and  durint;  the  inlerval  the  introduction  of 
the  instrument  can  usually  be  efTccted-  M  reflex  contraction 
of  the  mnsdcs  takes  pUitr  in  spite  of  all  precautions,  the  in- 
Ntimnent  should  be  held  prrfeetly  slill  during  ihi-  period  of 
mu.%cular  spasm,  ^s  any  aitempt  to  withdraw  or  advance  it 
adds  seriously  to  the  discomfort,  I^elaxaiion  is  sure  to  take 
^acc  in  a  few  seconds,  and  then  the  instrument  can  be  carried 
to  the  proper  position  or  reniovcd>  as  seems  dcsirablcH  Ke- 
flex couffh  occurring  during  the  act  of  catheterization  should 
be  maiuiged  in  the  same  manner.  It  ift  to  be  rememl>ered  that 
when  the  instrument  is  once  in  position,  coughing,  swallow- 
ing, or  any  other  muscular  movtnieni  does  not  interfere  with 
it  in  the  slightest,  and  when  correctly  placed  its  presence 
causes  no  discomiorl. 

It  occasionally  happens  that,  by  iriistakc.  the  catheter  i% 
ptfi£5cd  throtjgh  the  middle  mcutu^  instead  ot  through  the  in- 
ferior channel.  This  need  never  occur  accidentally  if  the 
head  of  the  patient  is  maintained  In  a  sli;;htly  flexed  position. 
The  almost  irresistible  impulse  on  the  pan  of  the  pailert  lo  ex- 
tcrwi  the  neck  causes  ihe  instrument  to  enter  the  middle  me- 
atus, even  when  il  is  passed  hnrixonially  inward.  With  the 
head  beat  slightly  forward  this  can  not  occur*  It  must  be 
borne  in  mind,  in  conclusion,  after  discussing  the  principal 
diiricultic:^  met  with,  and  5uggc.^ting  measures  to  avoid  and 

rcome  thertii  that  the  utmost  gentleness  must  be  exercised 
ffirouKhout  the  entire  performance  of  the  operation.  The 
catheter  should  be  allowed  to  find  itfi  way  into  the  pharyngeal 
v:iuit,  and  should  be  allowed  to  rnt;itc  nnr  w;iy  or  the  orher, 
aft  luav  seem  necesiiiy  to  avoid  obstacles.  Il  is  odly  neces- 
sary' lor  the  ijpcratcir  tti  prevent  ]t^  pas:sfige  into  the  mkldlc 
meatus.  When  the  nasal  channel  is  extremely  irregular  com- 
[flcte  r4>ta!ion  about  the  long  axis  of  the  catheter  Irequently 
occurs  during  its  course  trom  the  anterior  to  the  posterior 
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fiasal  opening, 
it  whi^n  [jroper 


If  slighiesl  pressure  is  siiffident  tosidvance 
irected,  urui  na  iorce  •should  be  iified.  Any 
hiemorrhcige  following  catlirLeri Million  is  n  reprcmch  to  the 
ijpcriitcir  in  every  instance.  It  is  Inic  tliat  an  occasional  abrA' 
sion  oi  the  n^sa]  tniicmi^  membrane  occurs  at  ihc  tiunda  d  the 
most  carefuJ  manipulalor,  but  one  should  ulwnys  led  that 
!hcre  is  nn  excuse  for  the  accident.  Il  U  a  procedure  in 
which  gentleness  and  care  s^iould  tie  combined  with  skill,  and 
he  who  can  not  exercise  these  is  incompetent  to  carry  out  the 
opera  I  i  on - 

As  1o  th(r  iLsr  'if  i'<n-;ii:u"  fur  rlie  |iMJ(lu<:lii.m  of  local  i^u;fjb- 
thcsia.  it  may  be  .said  that  since  ihc  drug  has  come  into  com- 
mon use,  it  IS  frequently  employed  lor  ibis  purpose  in  cathc- 
Icriration,  It  certainly  diminishes  the  discomtort  a-ttcnding 
the  passage  ol  the  instrument  through  the  rose,  if  the  channel 
is  irregular  or  narniw^  and  at  the  same  time  by  shrinkmg  the 
iiirbmnted  bodies  iiicrea^ses  the  width  ol  iht^  nasal  passage. 
li  may  be  slated,  however,  ihat  under  normal  conditions  rbc 
inferiiir  mealns  \\  not  Npu^irive  In  the  presence  uf  the  in^tiu- 
inent,  and  obscrvaliims  upon  quite  a  large  nun)ber  ul  cases 
in  reference  to  this  point  have  convinced  mc  that  quite  as 
much  di<ieomfort  follows  catheterization  when  local  ana'3- 
(hcsia  is  employed,  as  when  no  cocaine  is  used.  Ir  many,  ihc 
disftprccablc  sensation  as  of  a  foreign  body  in  the  pharynx, 
due  to  the  dru^.  constitutes  a  much  greater  source  of  dis- 
comlort  than  that  proJiicc^d  by  the  introduction  ol  the  ingtru> 
mcnt  without  local  ana.-stliesta-  No  objections  can  be  raised 
to  the  use  of  cocaine,  however,  ;uid  il  is  always  wise  to  cm- 
ploy  it  in  cases  where  the  nasal  passages  are  so  tortuous  as 
ID  necessitate  rather  |jrolonged  manipulation.  Moreover,  the 
knowledge  on  the  part  ol  the  pnlient  that  the  drug  has  hcen 
usedi  certainly  produces  a  profound  mental  impression,  and 
relieves  any  anvlcty  as  to  the  discomfort  to  be  endured.  The 
drug  is  best  applied  in  a  ten-per^cent  solution,  a  small  quan. 
[ily  bejJig  firsi  sprayed  into  tht  nosiiil  by  means  of  an  ordi- 
nary hand-h^ll  atoinixcr.  A  few  moments  suffice  to  secure 
coniraction  of  the  turbinated  ti^ucs,  during  which  time  it  Is 
well  to  have  the  head  inclined  a  little  forward  to  prevent  the 
passage  ol  the  solution  into  the  pharyngeal  vault.  Next,  a 
cotton  hohicr,  mounted  with  a  small  pledget  oi  cnttou  mois- 
tened with  the  same  solution,  is  to  be  passed  through  the  in- 
ferior meatus,  along  the  course  to  be  traversed  by  the  caihc- 
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!cr,  the  manipulation  bcin^  conducted  under  illuminrtlion 
from  ibe  ticad  mirror.  The  rxp^ilicntor  ^huuld  not  ba  carried 
b(^ond  the  chnanir  if  the  unpleasant  sensation  of  lullncss  in 
ihc  ph:ir^vnx  whkh  liiL*  dru^  r.iusc-s  is  to  he  avoirltrd.  U 
llicrc  is  ftrUMin  to  Mjsj>r(:l  that  ifii-  n;iMJ-ph;itvnx  will  br  tin- 
ii&ually  irriiabic— a  condition  with  which  wc  ficqucnlly  mcci 
in  cases  of  aculc  nnso-pharyucilis*— it  is  wcM  lo  anx5t1iri[2C 
the  moulh  of  the  tube  a^  well  X't  the  nosal  pas^a^cs.  T  his  is 
done  by  mc;iiis  of  the  cottontippcd  probe,  iho  extremity  of 
which  is  bent  to  correspond  to  the  curve  of  the  cntheier. 
Under  inspection,  liiis  insiruineni  is  tu  be  p-i^ed  through  the 
n:L§a1  pnwagr  cv;irHy  'i*  the  catheter  would  be  introduced, 
<:3it'e  IxiiiL^  taken  Ihat  flic-  puilrut'N  ntniith  is  i  hhsed.  ;Liirl  finift 
nasil  rc%i*ifati<m  (Continued,  The  snmr  m^uiipiil.ilinEi  crn* 
ployed  in  the  inlroduclion  of  the  catheter  enables  iHc  cotton^ 
tipped  probe  to  be  inserted  into  the  orifice  of  the  Iiustachi;m 
canal,  care  being  t;iken  that  the  pkdijci  is  not  saturated  with 
the  solution,  a$  otherwise  a  considerable  quantity  will  be 
spread  over  the  pharyngeal  mucosa.  When  the  orifice  of 
the  lube  1^  n^^iclied,  l\\e  applicator  i»  allowed  to  rermin  in 
tikis  position  for  a  few  seci^nids  to  ablate  completely  the  scriiH- 
livcncKS  of  lIiG  mucous  niemhritue:  cathctet iz^tton  is  rotr 
easily  pcHormed.  In  addition  to  securing  local  an.Tsthc^ia 
by  ihc  introduction  ol  the  cotton  pledget  in  the  manner  al- 
ready described,  the  operator  accomphshett  another  purpose, 
fincc  he  cleanses  ihu  orifice  of  the  tube  and  remove*i  any  in- 
spissated secretion  which  maybe  present,  and  which  would 
be  :in  ol>«rniction  to  *;urce*sful  infiatioo. 

The  Dangers  of  Cathetemation. — From  the  fact  that 
three  deaihft  have  followed  the  procedure  it  is  looked  upon 
by  those  unacquainted  with  the  operation  with  a  certain  de- 
gree of  perturbation.  InHation  in  these  fatal  cases  w a*  per 
termed  by  meanaot  compressed  air»  the  degree  of  condensa^ 
tion  beinp  extreme.  Thi«  method,  as  already  stated,  is  seldom 
U4cd  at  present,  and  it  is  safe  to  say  that  no  damage  can  be 
done  with  any  form  of  hand  apparatus  devised  for  the  purpose 
111  inf1;itin^  the  midille  e;ir  ihrouf^h  a  catheter. 

Death  in  these  cases  was  probably  caused  by  suffocation 
Irom  submucous  emphysema,  "due  to  the  air  having  been 
forced  beneath  the  mucous  membrane,  the  surface  of  which 
bad  been  abraded  bv  liie  exiremitv  of  the  catheter.  The  oc- 
currence of  emphysema  need  not  of  necessity  be  followed  by 
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fterlou«  rcsuUsn  although  th^  symptom*  which  supervene  arp 
alw;iys  :ilaming  to  the  putu^ni,  ;imJ  may  be  dUtiirt>irig  to  the 
opcralor.  Wh^n  ihis  accidriit  "ccllr^,  the  air  way  cithcT  he 
absorbed  sponiancnusly.  or.  H  ilic  cniphvscmatous  arc*  ia  ex- 
tensive, the  txjnfiition  may  ficmanci  rchd  by  surgical  interior* 
cncc.  Puncture  ot  the  tissues  sultices  to  cv^icuate  the  air  and 
to  relieve  llic  symptoms  at  once.  It  should  be  stated,  how- 
ever, that  if  even  orclinary  care  U  used  In  catheterization,  em- 
physema will  never  be  pnichicedf  unti  one  who  can  ncji  intro- 
duce the  Hu^iaclitnn  catheter  without  abrading  the  nuKous 
nipmbriinr  nf  the  n^Mt-phiiryDx  had  better  not  introduce  it  at 
all.  The  only  pos&iblc  excuse  for  the  accident  would  be  cathc- 
tcHiation  immediately  alter  the  introduction  oi  the  Eust:tchian 
bougie ;  iherciforc  it  should  be  the  invariable  rule  never  to  in- 
nate the  middle  ear  at  once  after  the  passage  of  such  an  iu- 
strutnent. 

Occasionally,  infl:ilion  of  the  tympanum,  either  by  Polit- 
jtcr's  melhofi  nr  by  the  inirodtiction  of  the  catheter,  is  followed 
by  immediate  di/^iiicss  dur  lo  the  smideii  dislurbaucc  of  Uby- 
rinthine  pressure.  No  judgment  can  be  lormeti  bcfcrehard 
concerning  the  likelihood  of  this  occurrence-  It  is  always 
well  when  the  procedure  is  conducted  for  the  hrst  lime  to 
begin  the  inRalion  very  gently,  allowing  but  little  air  to  enter 
the  tympanum  at  first,  and  gradually  increasinp  the  strcnefth 
of  the  current  if  unpleasant  symptoms  do  not  supervene. 
The  dizziness,  which  is  sometimes  so  severe  that  the  pal  lent 
faiU  from  the  chair  and  becomes  unconscious  for  a  moment,  is 
Terrifying,  but  not  dangerous.  Where  the  membrana  tym- 
pani  is  very  thin,  cither  as  n  result  of  a  previous  intlammatory 
process  with  the  subsequent  formation  ol  cicatricinl  tissue,  or 
from  atrophic  changes,  a  forcible  inflation  may  rupture  it  It 
follows,  therefore,  that  the  use  of  Polit^er's  method  orcatbe- 
tcrl^ai ion  should  be  preceded  by  an  inspection  ol  ihe  drum 
mefttbrane. 

The  Comparative  Value  of  Politzenzation  and  Catheter- 
ization,— I  Living  now  cousidcred  these  two  methods  of  forc- 
ing a  current  ol  air  through  the  Eustachian  tubes  and  into  the 
middle  ear,  a  few  words  as  to  Ihrir  relative  value  may  not  be 
out  of  place.  As  a  means  of  diagnosis^  inflation  by  the  catheter 
is  always  preferable,  as  it  enables  the  surgeon  to  estimate  the 
force  necessary  to  propel  the  air  through  the  canal,  loobstrvr 
the  effcrct  upon  the  auscultation  sininds  resulting  from  varia- 
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lions  in  the  strength  of  the  air  current,  nnd  lo  repeal  the  ex- 
perimcni  as  often  as  he  may  desire.  Moreover,  sviccc&s  or 
failure  in  accomplivliing  the  end  lies  entirely  In  tht*  h;imls  of 
Ihc  operator  il  the  calhrler  is  employed,  while  when  ihc  air 
bag  is  uscci  by  Poiitzcr's  nicihod,  the  succe&s  or  iailure  lies 
quite  as  much  with  the  paiicnt  n*<  with  the  surgeon,  ns  it  de- 
pends upon  his  ability  cumplclcly  lo  clusc  the  naso-pharyn* 
geal  sp:ice  by  elcv;aion  o(  the  soil  palAtc, 

In  the  adult  the  auscultatory  sounds  are  so  weak  when  Po> 
hl£er'&  method  >*  u'-eci  ihat  verj'  lillle  information  15  gnined 
by  nxing  ihe  diiignosis  tiibe>  Jn  children  under  twelve  years 
of  a|^,  boweveip  the  KuMachian  canal  h  quite  short,  and  its 
calibre  compnrativcly  large  in  proporiion  to  its  length.  At 
thijsftge  cathelcrizi^tion  ia  somewhat  difficult,  while  the  air  bag 
htled  with  a  proper  nose  piece  usually  opens  the  tube  per* 
fcctly.and  the  sounds  produced  within  the  U'Tnpantim  ;ire  suf* 
hciently  itrong  to  be  perceived  through  the  diagnoHS  tube. 

As  a  diagnostic  measure,  then.  Poliijer's  method  should 
lie  UNCil  in  yiinng  chiMren  ;(nd  in  tliosc  castas  where  ihc^  na^iil 
[lassagc?^  ^re  obstructed  to  such  an  extent  that  the  intioduc* 
lion  of  the  catheter  is  well-ni^h  impossible. 

As  a  therapeutic  measure  the  catheter  is  decidedly  supe- 
rior to  Folit^cr's  method*  allowing  as  it  does  the  inflation  of 
either  ear  without  du^turbinc  the  organ  of  the  opposite  stdc 
and  permitting  the  application  ol  various  medicated  vapor* 
dircctiv  to  the  membrane  ol  the  tube  and  tympanutr,  without 
bringing  tbern  in  contact  with  the  muaius  rnf-nibrane  of  tiie 
nasal  cavity. 

When  Poliij;er:ition  muil  be  employed  from  necessity,  the 
miction  of  the  atr  may  be  confined  to  one  car  by  the  insertion 
of  the  finger  into  the  opposite  meatus,  thus  compressing  the 
air  in  the  Cdnal  and  rendering  any  appreciable  outwnrd  dis* 
placement  of  the  mcmbrana  tympani  impossible.  The  ad- 
vantage  of  catheterization,  mentioned  in  comparini;  the  twti 
methods  for  diagnostic  purposes,  holds  good  in  this  connec- 
tion as  well— -l1ial  carheler  inflation  allows  an  exact  gradua- 
tion of  the  force  employed,  the  bulb  being  prc**:<cd  m<)re  or 
Icsa  strongly  as  indicated  by  the  freedom  with  tvhicli  the 
»ir  passes  into  the  middle  car.  The  objection  so  frequently 
rjLwd  against  catheterization — that  the  instrument  inllicts  a 
certain  amount  0/  traumatism  on  the  structures  ;Lgainf;t  which 
it  impinge^-necd  scarcely  be  mentioned,     h  is  quite  true 
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I>i;il  hiirsh  ciithr-icnAnfiim  ;ilw;ivs  di)^*  mnrf^  ilritTingr  than 
((ood,  bill  harsh  cailicR-iiHUFm  is  ntrvcr  to  be  employed,  Utr. 
hIs  before  slated,  llic  cxcrcisG  of  cure  will  enable  even  the  be- 
ginner to  inlriniiicc  the  in^trnnicnl  without  inflicUng  anv  in- 
jury,  crvcn  it  he  is  ni.>t,  tucces^tul  in  dircvlang  the  in^tritment 
into  the  |>harvngeal  orifice  of  the  lube. 

The  Eac animation  of  the  Nose,  Naso-pharynx,  and  Pbar* 
jFUX. — Under  no  citciirnsiunccs  should  the  surgeon  CDiniukT 
\}\<  physical  cianiinalion  complelc  until  lie  has  inspt-ctcd  ihc 
rc?g](ins  .ih<ivc  mc-iilinm-d  uhlch,  by  tlieir  anaiomica)  po^it^)l]. 
exert  a  powcrtuL  uihLic:nce  upon  the  ear  both  in  health  and  in 
disease. 

As  the  mucous  mcmhrnne  lining  the  nasal  cavilirs  and  ihc 
naso-pharvnifcai  spncc  is  continuous  with  that  lining  the  niid^ 
die  ear^  an  iiiiimate  relaiion  exists  between  the  nerve  and 
filood  Mipplv  of  thr  two  regions,  rendering  iht*  ear  parlitui- 
i.irly  sn^ccpiiWr  to  rrilrx  disturbances  depending  upon  ^omc 
intrana.<^:[]  exciting  cause,  as  well  as  to  cErculaloiy  chanfcc*i 
from  alterations  In  the  blood  and  lymph  current  within  cither 
the  nasal  chambers  or  Ihe  pharyngeal  vault-  filter  a  satis- 
factory otoscopic  examination  has  been  made,  the  next  Mep 
fjhouLd  be  to  inspect  thtr  oral  cavity  by  means  oi  rcfl<Tted 
li(?ht,  observing  the  condition  ol  the  mucous  membrane  in 
ih?  mouih :  the  presence  of  carious  tceih  ;  ihc  appearance  oi 
ilit^  posltrrior  pharyngeal  w;dl,  vvhfthcr  i1  is  ilrv  or  rnnisl ; 
whether  it  presents  the  smoothn  velvety  appeararjcc  of  a  nor* 
mal  mucoLi<i  membrane,  or  h  studded  here  and  there  with 
irrtgular  elevation;*,  indicative  of  the  presence  of  small  Ivmph 
nodules  just  beneath  its  fiuperlicial  epithelial  layer  In  this 
connection  attention  need  scarcely  be  called  to  the  importance 
of  observing  those  two  large  mnsscs  of  lymphoid  tivtue  fcitn- 
ttied  hrtwcrn  the  pillars  ni  the  fauccB— that  is.  the  faitdal  ton- 
sils. Under  normal  contlilions  the  fonsEls  do  not  proji.Tt  be- 
yond the  faucial  pillars,  and  sjiecial  eJTort  iuii5t  be  m:idc  to«ce 
ihem  in  a  condition  of  perfect  health,  by  crowding  the  ante- 
rior faiicial  pillar  aj^ninst  the  lateral  wall  of  the  pharynx,  or 
tuniinE  the  head  of  the  patient  first  to  one  side  and  then  to 
the  other,  to  permit  the  observer  to  look  obliquely  across  the 
cavity  of  the  mouth,  in  order  thai  they  may  be  broujjhl  into 
vfew.  Any  projt^ctir^n  of  these  bodies  beyond  the  pillars  of 
the  fauces  constitutes  iin  abnormily. 

The  vault  of  the  pharynx  next  demands  invesligatioit.    Iq 
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very  young;  children  poslcrinr  rhinnjcopy  is  impcissililc.  rind 
licrc  resort  mM-  be  hnd  to  digii;il  cXEtmin.ntion.  In  this  pro- 
ccdui'e  the  mouth  of  ihc  putn-iu  should  be  held  open  by  a  cork 
in^L-rtcd  iiXT  batk  bciweeii  'he  jaws,  or  belter  by  ihe  use  cjJ  a 
mnuih  gaff.  The  index  finger,  with  the  palmar  surlace  down- 
ward,should  then  be  iTuroduccd  into  the  opposite  angle  of  the 
nnmtk  ll  siitnilcl  th<-Ti  be  |i:i\st(l  nijudly  iiluiig  the  dnrsuni 
nf  the  tfjiigiw  uiuil  it  meets  tlic  posleiioT  pharyngeal  uiill, 
when,  by  cpikkly  tuniinj^  the  paUiur  surface  up^vaid,  ii  is 
pas^d  beliiud  the  soli  ]>ahite  into  the  nrksi>-ph:iryngeul  :<pfice, 
the  pnbtc  yielding  readily  lo  gentle  but  firm  tmction,  By 
drawing  the  fiiJj^cr  forward  the  nasal  septum  should  now  Ijo 
rec«gni2ed  and  fallowed  upward  iinlil  the  rooJ  ol'lhc  Crivity 
is  ieli.  The  sensation  imparled  To  the  examining  digit  should 
be  observed:  wliciher  ilit'  meiuhrane  is  soft  and  spongy,  in- 
dbcattve  of  the  pnc>cnce  tii  an  iibnurniid  iiniyunt  of  lympbatit 
tis5tiCi  or  whether  h  differs  but  little  from  the  sensation  im- 
parted by  ihc  mucous  membrane  covcrin;i:  ihc  poslcrior  wall 
oi  the  (iro-j>hnrynK.  Tht'se  lads  having  been  detertnincd,  the 
lip  o(  the  finger  is  turned  first  to  one  side  and  then  to  the 
other,  and  ccLsily  appreciates  the  Eustachian  prominences, 
;ifter  which  it  i*  withdrawn ;  by  sweeping  aUmg  the  pcistericr 
wall  of  the  nns'j-phMrynx  in  m^iWing  iis  exit,  rhe  prxscrcc  til 
any  abimiimil  amouni  of  lyinpli^jid  tissue  in  ihis  lumtJoii  i» 
determined. 

The  presence  ol  Adenoid  tissue  in  the  v<iuli  ol  the  pharynx 
affect*  the  ciu'  in  two  ways.  IE  the  mass  is  large,  by  direct 
pressure  n^nn  the  Ru^Machian  orifice  the  supply  of  air  in 
the  tympanic  cavity  may  be  disuirbed.  This  (act  will  be  ap- 
preciated by  reference  to  Fig.  50.  It  is  evident  th^i  the  en> 
birgrd  pharvnge:il  tnntil.  seen  in  this  drawing,  lirs  m»  clnscly 
lo  the  pnstcrior  lip  of  ihe  lube  iIirT  any  increase  in  volume 
would  interfere  with  the  patency  of  the  canal.  Any  slifrhl  in- 
crcQK  in  volume  ol  the  mriM  will  close  the  lumen  ol  ihc  tube, 
after  which  the  iniratytnpanic  air  is  gradually  absorbed  by 
the  blood  which  circulates  through  vc*tse!s  in  the  \talls  o! 
ihe  cavity.  With  each  act  of  (swallowing,  at  which  time  The 
tube  npcus  momentarily,  the  air  Is  aspirated  into  the  naso- 
pharynx, ihc  tube  closing  so  {juickly  ihnt  the  p.isscige  of  sir 
into  the  tynTpantim  doe?  not  lake  place.  In  thi%  manner  a 
passive  congestion  of  the  mucous  membrane  of  the  middle 
ear  is  produced,  a  condition  which  constitutes  practically  ihc 
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fint  siAffe  of  sm  inflammation,  2nd,  i£  long  contiimed,  reiiil 
in  permanent  tissue  cEiangts. 

I  am  inclined  to  think  ihc  more  iinponant  manner  in 
which  adenoid  growths,  especial]^  iliosc  of  iiiodenile  iiic, 
affect  the  or^an  at  hearing  is  by  tbc  obstruction  t;j  the  ve- 
nous return  current  from  the  tympanum  nnd  labyrinth.  Il 
must  not  be  for^^ittcn  that  the  pharynfjcai  tonsil  constitutes 
nothing:  more  than  a  lymphatic  ^land,  and,  in  virtue  of  iis 
presence,  may  exert  snfficient  pressure  !o  partially  obstruct 
the  venous  rtn\^  from  ilic  tynipiinic  cavity.  Any  condition 
which  alTccts,  for  a  considerable  period,  tliu'  uii:ulatiiJii  within 
Ihe  middle  ear,  uill  also  cause  a  disturbance  of  ihc  labyrin- 
thine circulation  from  an  alteration  in  the  tension  ol  the  Huid 
conraincci.  Such  changes  in  the  labyrinth,  however  slight, 
render  this  portion  of  the  economy  particularly  susceptible  to 
inflammation,  either  as  the  result  of  infection  or  of  mechan- 
ical irritation,  the  most  fruitful  source  of  the  latter  being  the 
crowding  inward  of  the  n*^sicula^  chain  by  atmospheric  prev 
sure,  when  the  tension  of  the  air  within  the  tympanum  is  re* 
duccd.  Evidence  is  not  wanting,  from  a  clinical  point  ol 
view,  that  even  in  very  early  life  the  bbyrinth  may  beaf- 
fccted  by  the  presence  of  growths  of  this  kind.  \Vt  not  un- 
commonly find  instances  of  tubal  catarrh  in  children  in  whoin 
these  growths  are  present :  instead  of  presenting^  upon  func- 
rionril  rxaminiuiun.  the  reactions  chanictrri^lic  of  the  aflec- 
I  [o[i.  these  cases  show  a  diniiniilioii  of  borte  conduclion.  aiid 
somclimes  a  hypcrassthelic  condition  of  the  fiudilory  nerve, 
both  of  which  phenomena  indicate  an  irritative  lesion  of  the 
labyrinth.  In  very  young  children  il  is  o(  the  utmost  impor- 
tance tn  determine  the  presence  or  absence  ol  Si  i^rowth  of 
this  kind,  even  where  the  history  seems  to  show  that  the  child 
is  entirely  deaf,  for,  as  articulate  speech  is  acquired  simply 
by  {mliation,  an  impairment  of  audition  which  in  an  adult  i>r 
in  a  child  uf  a  few  years  of  age  would  lie  jiraciically  inf^i|^'- 
nilicant^  in  a  child  so  yoing  that  the  funciion  oC  audition  has 
never  been  exercised,  may  give  rise  to  a11  the  symptoms  usu- 
ally found  in  a  dcnf-mute. 

The  oropharynx  and  the  pharyngeal  vault  having  been 
examined  in  the  manner  stated,  attention  should  next  be  di- 
rected tn  the  anterior  nares.  The  nacial  cavity  should  be 
insjjccted  by  anterior  rhinoscopy,  the  tip  ol  the  no!tp  being 
tilted  up  by  means  of  the  thumb  i>i  the  left  hand,  the  fingei^ 
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of  iJic  h:ind  rL'stmir  upon  the  forehead  for  support,  whUc  ihc 
iiassl  orifice  i*  dilated  gently  with  a  stl(.r<ri;iiiiirig  speculurn 
(Fi*:-  54)-  The  (MCiCMfs  hciiil  sliouUI  be  (IcKrd  sH^hliy  for^ 
ward,  in  such  o  position  that  the  floor  of  ihc  nasal  caviiy  wiU 
be  nearly  homoninl.  When  ihc  light  frum  the  head  mirror 
ifi  directed  into  the  cavity 
the  observer  in3;pect»  6rst 
the  inferfor  meatus,  and 
remarks  if  ary  dtfoniii(j' 
of  the  acptitm  is  present, 
determining  its  exteut,  nix* 
turc.and  lucatiun,  £ia  well 
as  the  siza,  sh;ipe,  and  color,  of  the  inferior  turbiiiDlcd  bod> ; 
whether  it  is  luri;csccnt  and  occludes  the  inferior  meatus  lo  a 
codsidemble  extent,  or  whether  its  tniicou&  membrane  is  ol 
the  normaL  light  rosy  tint,  and  its  rich  venous  plexuses  are 
pot  abnornwlly  cn^nrgrrf.  Under  normal  condinnns,  ivhcrc 
no  defoimilj^  of  the*  septum  exists  and  the  turbijialed  if^sucr  is 
rot  swollen,  the  observer  can  readily  sec  the  posterior  wall  of 
the  nn^o-pharvnx  by  nntcrior  rhinoscopy,  and,  in  fact,  the  au- 
thor has  found  this  one  of  the  most  simple  methods  of  deler- 
roinEng  the  presence  of  h)  pertrophied  lymphatic  tissue  in  this 
region-  This  poTtton  of  the  examination  is  rendered  mere 
complete  ii  a  weak  solution  of  cocaine  is  sprayed  into  tlie  an- 
terior  nane*!,  Wforc  Tin  iiltt-mpt  is  made  tci  inspect  the  nnso- 
phiiryHK  in  this  maimer.  The  anEi^lht'sia  this  produces  renders 
it  the  simplest  jin^,tiblc  procedure  to  add  to  our  iofonnaticin 
by  touching:  the  vanous  parts  under  inspection  with  a  cotton- 
tipped  probe  passed  through  the  nntcrior  nares-  The  inspec- 
tion of  the  lower  meatus  and  nasopharynx  having  been  CO m< 
pleted,  the  head  is  now  tilted  backward,  and  the  observer  di- 
:s  his  attention  to  the  upper  pan  of  the  nasal  chamber.  In 
anterior  portion  the  eyt-  recognizes  readily  tlic  tip  of  the 
middle  turbinated  bc^dy,  which,  normally,  is  of  a  somewhat 
lighter  color  than  the  lower  turbinate  and  less  freely  supplied 
with  venous  channels,  for  which  reason  its  mucous  membrane 
seems  to  t>e  more  cl^^sely  applied  to  the  bony  framework,  the 
entire  i^iructure  projecting  less  into  the  lumen  of  the  passage 
ihan  docs  the  inferior  turbinate.  Any  deviation  from  this 
normal  appearance  should  be  carefully  noted  ai;  cnnstituting 
a  ftf>urcc  of  nhstriM-tinn  to  nasal  res  pi  ra  I  ion.  It  %hnijhl  hr  re. 
rnCRibcrcd  that  the  furrow  or  hiatus  beneath  the  naddlc  tur- 
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t>in:ilc^d  ht>i\y  contains  llie  opeiimg  i>£  tlic  frcifilal,  anltrior, 
ethmoidal,  and  mnxill.iry  sinuses;  crjusr<j«ctitly  il  ^^ItoirU)  be 
iaspccicd  wUli  special  care  for  the  presence  of  a  purulciit  di:i- 
cbargc  which,  when  lying  here,  is  almost  piilho^nomotiic  of 
an  iidianicnalii.m  oi  one  ol  ihcse  -icccssory  cavities,  Tliis  aUo 
IS  the  rei^ior  from  which  nasal  polypi  most  frcquctilly  l:ike 
their  origin^  and  the  possibte  presence  of  tbefie  growths  must 
ahvays  be  borre  in  mind  during  this  stage  ol  the  examination, 

\Ve  have  ^poktn  ojily  of  iht-  hvpei'irophtc  condilionf  since 
this  is  the  lesion  usually  presented  in  cases  which  come  urder 
the  ob*crviilion  ol  the  ot^jlogistn  It  must  be  remembered,  boxv. 
ever,  that  precisely  the  opposite  stale  oJ  aHiiirs  may  consiitmc 
A  morbid  condition— thai  ifi,  instead  ol  an  hypertrophy  ol  the 
lining  membrane,  this  may  be  nljnormally  thin,  the  turbinated 
tKjdies  lying  close  to  the  oulcr  wall  ol  the  passage  and  project- 
ing but  little  intr>  the  Lumen.  When  the  cunditioii  is  extremely 
well  mtirVrii,  they  are  discerniblr  with  Mimr  dirticidfy.  Urder 
these  circiimsi.iiices  ihe  mucous  ineinbidne*  iiihlead  ol  heing^ 
moist,  has  a  dry,  glared  appcar;incc,  while  in  the  sulci  be- 
tween or  bene*ith  the  turbinated  bodies,  large  grceinsh-ycUow 
cru!Lt9  are  seen,  Tiicsc  result  Irom  the  iuspbsation  oi  the  nihsai 
sccrctior.  which,  owing  to  the  atrophy  ol  the  lining  mem- 
brane, is  wanting  in  fluidity,  'ihe  nato  pharynx  also,  instead 
ol  fthokviiig  the  prcscfice  of  lymphatic  tissue,  may  appear 
gbfed.  and  may  he  covered^  to  ;t  greater  or  Ir^^^  eiElrnt.  with 
a  ihiclc.  tough  mucus,  u^^iially  in  the  form  of  a  f^cale  or  shHI. 
which  sprciid:i  iric^ulaily  in  all  directions  from  ihe  mcdi^iu 
line.  This  naso-phnryngcal  condition  is  seldom  found  before 
the  age  ol  twenty,  and  is  usually  due  lo  retrograde  changes  in 
the  lymphoid  tissue  oi  the  region,  whieh  in  early  iilc  h;id  nn- 
doubtedly  been  moderately  but  not  excessively  hypertrophied. 
Instead  of  disappearing  completely  after  the  ai^e  ol  puberty, 
at  is  often  the  case,  interference  wiih  this  retriigrade  process 
occurred  for  some  reason,  wirh  the  result  thai  the  fibroirs 
elemcnlsof  the  phaiyuK*'al  tonsil  pcrsistcil  and  iiiLiejsrd  In 
density,  while  the  cclluhir  elements  disiipfcicarcd.  This  local 
condition  constitutes  the  lesion  in  the  cases  ol  so-called  naso- 
pharyngeal cainrrh,  nr  chronic  naso- pharyngitis.  The  a 
pearance  described  can  be  recognised  both  by  the  anieri 
rhinnscopic  examination,  and  by  posterior  rhinoscopy  xs  well, 

Hv  posterior  rhinoscopy  we  arc  enabled  to  i.ibtain  a  view 
uE  those  Mnieluies  wtiich  aic  hidden  imiu  dheet  inspeciion 
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by  the  curtain  of  the  soft  palate,  Tlii^i  is  ;iccomptishcd  by 
means  oi  n  mirror  introduced  inio  the  mouth,  with  the  reflect- 
iiifi:  surl;»cc  diixclcd  upward,  so  that  the  )m;i(:<?  *^^  Hio  rci^ioii 
bi  question  ii^  ri-t1ectc^d  in  the  mirrtir.  In  ordt^r  to  conduct 
thifi  ex;;imbi:iti<jn  the  pnlicut  k  stnicd  Uciiig  Ihc  surgeon.  Ihe 
arrargfmcnt  of  tho  light  and  iIil'  relative  posUions  of  the  pa- 
tient ami  ojirnilnr  liHng  ihe  itiLincr  as  ihuse  ;ilr(?ji(ly  given  un 
dcr  the  dpscriplion  i»f  Qlosctipy.  The  head  of  llie  {lalicDt  is 
inclined  veiy  »li^3itly  fuiward  ao  tliat  the  hard  pulale  lies  iti 
IhL"  bori/(intal  pbnc.  The  surgeon  nuw  depresses  the  loii^uc 
with  (he  tongue  depressor  held  in  the  Icii  hand,  crowding  the 
or^an  downward  while,  at  tlic  sainc  time  the*  instrument  is 


TVi.  561,— FeUiiij;  ijiiguc  dpijrcaor.  FlO.  57-— TOrckS  igaguc  ilcprcboi. 

rotated  slightly  by  elevating  the  hnndle,  the  blade  rcslitig 
upon  the  incisor  tecih.  thus  cxcninff  slight  lorwnrd  traction. 
In  this  way  efforts  at  rctchinj:  on  the  part  of  the  palieut  are 
avoided,  at  the  ba^e  of  the  tongue,  fncie.-id  of  bebig  crowded 
into  the  Ihnjal,  ;i  ciri'unist:incc  which  alw:Tys  results  in  cK* 
I'ilin^  an  eflnrl  of  tlc^luiition.  is  drawn  forw^ird  out  tA  the 
pharynx.  The  patient  i^  directed  to  breathe  cpiictly,  and 
oppf>rtune  momenta  when  the  palatal  muscles  tire  re- 
;d  and  the  velum  hangs  vertically  downward,  the  rhinu* 
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scopic  mirror,  prcviou*ly  ^li^htly  warmed  over  Ihc  lamp,  is 
carried  mpidlirmto  Ihe  mouth  :ind  made  to  a^ftumca  position 
to  the  one  side  or  ibc  oihcr  of  the  uvxib.  The  niys  ni  liglit 
from.iTlie  he:id  mirror  ;ire  directed  u(>on  tlic  surtiircof  iJir 
rhino5Co]>ic  inirror,  uhirh,  :t\  ilitt  iricliiulicin  (jf  ils  (loihlicd 
surface  is  about  one  bandied  and  thirty-fivc  degree*,  dircci* 
the  rays  impinging  u]K>n  it  into  the  retronasal  9}>acc.     At  hr5t 


Fig-  53h — lUilflcswpic  miiror. 


the  handle  of  the  mirror  should  be  carried  slightly  downwaril, 
which  brings  into  view  the  posterior  margin  of  ihc  nnsal  sc^*- 
tum ;  this  should  be  followed  upward  until  its  narrow  cd^e  is 
seen  f^radually  to  broaden  iind  finally  to  disappear  in  the  upper 
wall  of  the  nastiphnrynx.  In  bringing  the  srpinm  into  view 
the  presence  of  an  hyperlrophicd  posterior  cxtremiiy  of  ciiher 
lower  lnrbin;iLed  body  will  easily  be  recogni/ed  by  Its  marked 
cncroactiment  upon  the  lumen  of  ihc  cot rciponding  posterior 
naaal  orifice.  In  the  same  manner  myxomatous  growths, 
springing  from  the  nasal  cavities  and  extending  into  the  n;iso- 
pharynpeal  fiprtce,  will  also  be  easily  discovered.  Any  in- 
crease in  the  lymphatic  tissue  near  the  pharyngeal  roof  will 
be  &t  once  evident,  as  its  presence  renders  it  impossible  for 
the  observer  to  follow  the  onlUne  of  the  septum  upward  to 
where  the  Jiver^ent  edges  are  \n^t  w  ihe  pharyngeal  roof 
the  expanded  portion  nf  the  septum  being  concealed  by  ihc 
hypcrtrophied  lymphatic  tissue.  By  gradually  elevating  the 
handle  ol  the  mirror  the  entire  roof  and  a  portion  of  the 
posterior  wall  of  the  naso-pharynx  are  brought  into  view, 
and  by  rot:ition  of  the  mirror  upon  the  long  asiis  of  the  &hank 
each  lateral  wall  of  the  cavity  is  inspected  and  ihe  prominciii 
posterior  Up  of  the  Eu^itachian  tube  upon  either  side  esmilv 
recognized,  nebind  ibis  we  observe  the  fcjssi  of  HoscnrnllL 
Icr,  while  in  front  is  tlie  oriiice  of  the  Eustachian  tube,  which 
varies  in  shape  from  a  slitlike  depression,  to  an  opening  wilh 
di&tinctly  circular  borders.     (Feus,  49-51.) 

Pbep^bation  of  Instruments. 

Before  cnnchuling  the  subject  of  the  physical  examination, 
a  few  words  will  nol  be  oiil  of  place  concerning  the  care  ol 
instruntents  used  in  conduclirtg  the  cxaminatian.    Too  muc;h 
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,«n  iu>i  l>e  laid  upon  the  necessity  of  absolute  asepsis. 
A^i  ft^Ul  iTi]iinj[neiiU  sIukjUI  be  sieriHfed  hy  boiling  ici  a  Iwci- 
pcr-ccnt  sod i  11  m •bicarbonate  solutinn  before  each  cxamma- 
litjn.  If  nibbcrr  L:aihclC['»  arc  To  be  u5cd.  cacii  patient  stioiilH 
possess  his  on  n  instrument,  while  \i  silver  catheters  nrt:  used 
they  should  be  sterilized  in  the  manner  ftbovc  described, 

In  cleaii&ifjc  the  ear  with  a  synn^je.  ait  aseptic  solution  or, 
better  still,  un  antii^t^plic  Kirhition  ithould  uLwayt;  be  emplcnxd. 
A  solution  or  bichloride  of  mercury  In  the  proportion  of  i  to 
5.000  ii  sufficiently  antiseptic  to  pivvf^nf  infeciion  of  ihe  lym- 
[lanic  cnvily  if  lh(-  dnitn  nieinhr.tne  i-i  accfiirntully  pt^rfctrattd 
durin](  the  process  of  cleansing  the  canal  The  tip  ol  the  ear 
syringe  should  be  boiled  immediately  heforc  use,  or,  U  this  is 
not  convenient,  the  extremity  should  be  covered  by  a  small 
piece  0I  soft-rubber  tubinff,  which  is  renewed  each  time  the 
syringe  Is  used. 

A*  the  pnjlonged  boiling  of  tempered  instnimcnts  is  inju- 
rious, these  may  be  thoroughly  cleansed  with  cotton  and  then 
dipped  (iir  ;i  nioint^nt  in  llie  boiling  soJ;i  solutioii,  afler  which 
ihcy  arc  immersed  in  a  fuc-pcr-cenl  solution  o£  uirbutlc  acid 
for  several  DiinutCf>p  ' 

U  is  scarcely  necessary  10  call  attention  to  the  necesssaty 
o(  personal  cletinliness  on  the  part  of  the  operator,  and  yet 
perhaps  this  is  occn^onnlly  forgotten. 

These  measures  have  been  recommended  by  many  writers 
to  avoid  spccihc  infection  chiefly.  In  ihis  cunutry,  where 
Specific  disease  is  not  as  common  as  upon  the  Continent,  ihe 
above  prcciiutinns  are  scarcely  nece*i'rkary  for  ihi*  piirjiusr, 
bul  I  hey  arc  necessary  to  prevent  purulent  iulection  ol  tlic 
middle  car. 

It  the  above  precautions  arc  adopted  in  every  case,  the 
extent  to  which  operative  procedures  within  the  middle  ear 
CAn  be  carried  is  surprisinf^.  In  no  region  of  the  body,  per- 
haps,  is  asepsis  more  important,  and  nowhere  certainly  ha* 
it  been  %o  utterly  diNreg^irdcd. 

TilE  IIlSTOBV. 

A  very  impori;tnt  ptirl  in  the  intelligent  inve&li^tion 
o(  any  alTection  of  the  ear.  involving  a  partial  loss  or  per. 
version  of  lis  function  is  the  general  history  of  the  patient, 
together  with  ait  exact  account  of  the  ^ural  afTection.  It 
1%  scarcely  necessary  to  give  more  than  briefly  the  various 
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i5ii!)|Vcts  whirh  ^houlti  hv  uivrsrij;:it(?f1,  l»rfore  any  decided 
opinion  is  givm  as  uj  ihL-  tuuuf c  of  ihL-  affection  or  (lie  prob- 
able course  which  it  will  purt^uc  Thcrne  f;icts  inOurncc:  our 
opinion  noi  only  ns  to  the  fnvorable  or  unfavorable  progi 
o(  the  disease,  but  in  no  smnll  degree  enable  us  to  determine 
the  relative  vahie  of  the  various  data  vritli  which  our  physical 
nnil  function:Ll  exnminnttons  funit*^h  tj%.  The  np^e  of  the  pa- 
tient, the  occupauon.  and  the  habits  of  life  should  be  first  con- 
sidered. The  hi&tory  of  any  previous  illiie^  must  be  1t)ve»ti- 
^ird  with  great  cnre.  partictilirly  concerning  the  occurrence 
ill  childhoocl  of  any  of  the  c:ianthcniat^  and  ulhcr  kindred 
d]seaM:»,  and  later  in  life  oE  miy  of  the  continued  fevers.  A 
not  unimportant  lactt>r  is  the  presence  of  an  hereditary  Ifiint 
—tuberculous,  gpeclhc,  gouty,  or  rheumatic— as  well  as  the 
existence  oE  e^ronicaural  disease  in  any  other  members  of  the 
family.  The  tiabiisuf  the  paiient  regartlirig  the  use  of  opiates, 
stimul:mt5,  tobacco,  indulgence  in  the  lu¥iine?i  of  the  l^ble^ 
or  the  fact  of  )iis  haviiig^  been  called  upon  at  any  time  to 
undergo  severe  mental  strain  or  phyMcal  exertion*  must  abo 
receive  consideration.  Special  aiicDttoo  should  also  be  paid^ 
AS  to  whether,  at  any  period  oi  \i\e^  it  has  been  necessary  for 
him  to  i.ikL' continuously  l-irtjedosrs  of  the  various  dnii^  which 
arc  known  to  have  a  specific  action  on  the  auditory  organs. 

Next  the  sfaius  frteuns  should  receive  attention,  parlicu- 
Uriy  Willi  rKiTdin-  ro  The  digestive  system,  and  her*'  it  must 
not  be  foi*;otieo  that  the  mouth  is  responsible  for  quite  us 
mucti  aural  diMurliancc  as  the  stomach*  and  inquiry  should 
be  made  into  the  condition  of  the  teeth.  Any  previous  or 
prc^nt  condition  rclciablc  to  the  pelvic  organs  must  also  be 
inquired  into.  Much  inforaiarion  may  frequently  be  obtained 
by  observing  the  general  behavior  of  the  subject  in  respond* 
injj  to  the  various  questions,  it  beini;  remembered  that,  fn 
patienift  of  a  decidedly  neurotic  tendency,  care  must  be  ob- 
served in  fhr  inlcrprrtiition  oF  the  iipp.ireni  results  oblained-i 
by  a  functional  examination,  the  mere  fact  that  they  arc  under' 
examination  often  dlsturblnjj:  thetn  to  such  a  decree  that  their 
answers  are  entirely  untru-^twcjrthy. 

When  wc  come  to  the  sp<'ciai  history— that  JSi  that  part 
which  bears  directly  upon  the  aural  afTectlon  for  which  lUey 
seckydvicp — the  length  of  lime  which  this  han  evUteil  must,  if 
possible,  be  delermincrl.  It  is  of  specijil  iinpuilancc  Tt>  inquire 
into  the  conditiou  of  the  cat's  in  childhood*  as  uoi  infrcqucnlljr 
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patient  mny  neglect  to  ,Maic  the  presence  of  aiural  symp- 
loms  in  cnrly  lik,  conceiving  ih,Ti  as  these  have  apparently 
disappeared,  they  can  have  no  bcnring  upon  the  present 
a&clloo.  The  ftympioms  upon  which  the  patient  lays  must 
sirefts generally,  are  imjiairnienl  oi  hearings  iLnriiUis,  dischargp 
from  the  c^r  or  pain  hi  this  locaiinn.  Njtusca,  vertigo,  (fcncral 
hrail3t:lt<T,  etc.,  iitwy  liAve  a  very  itnpi^rlant.  bearing  ujmn  thi- 
inataily,  yet  may  Ik-  ickrrrd  fjy  the  palicnl  u>  entirely  diner- 
cut  causes  and  hence  remain  unmcntioncd  unless  he  is  qucs* 
tioncct  CHpecially  with  reference  to  their  prcvicms  existence, 
H  the  affection  hns  been  of  lon^  duration  it  la  o(  the  greatc^^t 
importance  to  discover  whether  the  progress  has  been  unin- 
terrupted, or  ^vheiher  under  certain  conditions  ii  has  been 
aggravated.  In  this  connection  the  effect  upon  the  ear  of  an 
acute  infiammaiory  eon<IUion  o(  ihe  mucous  menrbraue  liniry 
tUc  nose  or  ruLHo-pharvnx,  nr  td  an  aggravalion  fd  alre^dv  ex- 
isting C2t4rrhal  disturbances,  is  to  be  discovered,  ihc  intimate 
relation  bciwcen  the  upper  air  tract  and  the  organ  of  hearing 
rendering  thitt  ol  great  mnmetit.  It  may  be  taken  as  ar>  almost 
invariable  rule  where  the  aural  symptoms  are  intermiiient 
In  character,  becoming  more  severe  when  the  patient  suffers 
from  a  cnid  in  the  head,  th:it  even  if  the  pnthuhtgical  process 
is  located  in  The  middle  car,  our  Ireainienl  nuisi  be  directed 
quite  as  tiiuch  to  ihe  upper  air  pa^^sages  as  to  the  tympanum 
itself  in  order  to  obtain  permanent  benefit. 

It  the  proriincnt  symptom  is  an  impairment  ot  hearing:  or 
the  presence  of  tinnitus  we  should  discover  under  what  con- 
dilions  the^e  :ire  most  trouhtesome — whether  the  paiicn!  hears 
better  in  a  noisy  or  in  a  quiet  place ;  whether  the  chief  diffi- 
culty is  that  it  is  impossibtc  to  understand  general  conversa- 
tion, <ir  whether  the  impairmi'nf  i\  \n  uiarkrd  [li;it  even  dia- 
logue is  impossible.  Ascertaining  the  particular  lime  duriiLg 
the  day  when  the  disturbance  is  most  severe — whether  in  the 
Tnorning,  after  a  rulre-ihini:  nicht's  sleep,  or  at  the  end  of  the 
day,  when  tired  both  physically  and  mentally— may  oUen  aid 
us  in  forming  our  opinion.  A  word  of  caution  should  be 
added  lest  the  physician  may,  by  attaehfng  too  much  Impor- 
tance to  any  one  symptom,  rau^e  Ihr  parirni  m  exaggeriile  it 
undlily.  This  is  especially  true  in  qtiestioning  him  concern- 
ing liis  tiunitu!^.  If  di^trc^?■ingH  he  will  complain  nf  it  s^irloiit 
inicrr^'-gation.  but  if  this  is  not  the  case,  only  the  most  casual 
merition  should  be  made  regarding  its  presence. 


CHAPTER  IV, 


FUNCTIONAL  EXAMINATION. 


As  the  aural  surgeon  is  coti^uUeil  tihisI  frequent!/  on  ac- 
count ol  cither  innpLiirmcnt  or  pc»"\crsion  of  function  in  the 
auditory  af^paratus,  it  would  seem  natural  that  he  could  arrive 
at  the  mo&t  perfect  conception  of  the  condition  of  this  appa- 
riiufi  by  tc5tinfr  the  functional  condition  of  the  or^n  of  hear- 
ing. It  is  strange,  however,  that  while  much  attention  hAS 
heen  paid  tn  the  fjbservaiiim  of  phvsical  changes  in  the  ex. 
ternal  and  middle  ear.  wliirh  mav  he  nolc^d  by  nciilar  in-^^iec- 
tion.thc  funclional  exaaiJnatiou  hasordinarily  been  conducted 
in  the  most  superficial  manner. 

By  recalling  the  remarks  made  under  Physiolng-y,  it  will 
be  remembered  that  the  ear  perceives  not  only  the  intensitv 
of  a  sound,  but  also  it&  pitch  or  quality;  consequently  a 
functional  examination  is  complete  only  when  it  e«timate« 
both  the  qT;aiilative  and  quantit;ilive  cnnilitinn  of  Hndition, 

1.  QuantitatLve  Tests, — In  order  to  determine  how  much 
the  qjanlitalivc  fuiicEioii  of  the  ear  i.-^  impaired,  it  Ls  only 
necessary  to  compare  the  distance  at  which  any  given  sound 
is  heard  by  the  ear  under  examination,  with  the  distance  at 
which  it  is  perceived  by  the  normal  car. 

VoT  convenience,  the  hearing  power  is  ordinarily  ex- 
pressed as  a  fraction,  the  denominator  of  which  represents 
the  distirce  in  feet  or  inches  at  which  the  sound  h  rormallv 
heard,  while  the  numerator  de^^ignales  the  distance  at  which 
the  sound  is  perceived  in  the  affected  car  under  examination. 

It  should  be  borne  in  mind  that  a$  a  single  sound  excites 
only  one  pnrt  oi  the  perceptive  apparatus,  an  e;ir  which  may , 
beperlecily  healthy  otherwise  may  Jail  to  perceive  one  sound 
on  account  of  the  destruction  of  this  particular  area  in  the 
cochlea,  and  in  order  fo  apply  this  Icsl  we  must  be  certain 
that  the  perceptive  mechanism  will  respond  to  the  p^irlicular 
standard  sound  to  be  employed  as  a  unit.     !r  order  that  the 
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Fit;.  5^- — ]A>]jiBcr'>  oc^U' 
metei. 


results  of  variouB  observer?  may  be  compared,  use  must  also 
be  made  of  a  ^our^d  of  a  ^iven  q'jality  and  incensity;  and 
tiCTcin  \it%  one  nf  the  chief  diflTiciiltier,  of  comp^irinf*^  ihe  re- 
sults ol  Icsts  nwde  by  differcni  observers. 

The  sound  imist  commualy  i^iiipUivfnl  in  in;iWing  a  qiianii- 
Ulive  tc^,  where  the  hearing  is  but  moderately  imi^aiird*  is 
the  lick  ol  the  watch*  While  this  mny  be  fairly  acctirjtte  in 
obflcrvationa  made  by  the  same  individual,  it  is  manifestly 
JmpossiLle  thai  any  comparison  of  results  reached  by  several 
examiners  can  be  made.  To  obviate  this  difticulty,  Holilzer* 
drvisrd  the  instrumrnt  sliuwn  in  Fig.  59,  which  is  supposed 
to  produce  a  sound  whose  intensity  and  quality  are  always 
the  same.  This,  perhaps*  is  the  most  uiii- 
vcrsally  used  apparatus  for  conducting 
experiments  ol  this  kind.  The  chief  ob- 
jection is  that  as  the  sound  produced  by 
the  instrument  is  heard  by  ihc  normal 
ear  at  a  diaiance  of  forty-five  feet,  iiK 
use  h  rpstrictfti  to  those  CJises  in  which 
the  impairmeiit  of  hc;^rlii|j;  1^  cuiisldc'ra- 
ble.     Morcnver,  it  is  not  impossible  that 

tlic  particular  portion  of  the  perceptive  apparatus  which  is 
responsive  to  this  sound  may  be  so  alTectcd  that,  while  the 
function  oE  the  organ  as  a  whole  may  impmvcf,  the  distance 
at  which  this  sound  is  perceived  may  remain  unch,inged. 

The  Ideal  test  in  estimating  inipairmcnts  of  audition  Is 
the  human  voice,  tince  the  piitient  desires  especially  that 
the  power  of  audition  far  sounds  thus  produced  sh-ill  be  tni* 
proved,  and,  moreover,  bccauHC  his  owa  estimate  of  the  prog- 
rr55  of  his  disease  is  very  largely  ba<^cd  upon  the  eai^c  or  diffi- 
culty with  which  he  is  able  to  understand  the  human  voice 
in  ordinary  conversation.  Therefore,  no  matter  what  me< 
chanicai  appliance  may  be  used  in  cstimatint;  ilie  power  of 
audition,  no  system  of  examination  is  complete  which  fails  to 
record  the  faciliiy  with  which  various  vocal  sounds  are  per- 
ceived. Since  thr  conversational  vnicc  varies  gre!;illy  hulh 
ID  pjich  and  intersity  in  difterent  imlividuals.  an  exact  com- 
parison o(  the  results  obtained  by  using  the  cnnvcrsational 
voice  as  a  stajidard  would  be  di^cult.  The  whisper,  how- 
cvcft  is  tairly  constant  in  pitch  and  intensity,  if  care  be  talceci 
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ibat  ill  cvciy  rxatiiJEmliori  the  ^hUjicr  iiliaU  Uc  ah  loLid  as 
possible,  or  wIkU  umxy  he  tcnucd^fi  forced  wlii^pirr."  The 
cxnmincr  in  carrying  out  Ihis  test  should  first  ftil  ihc  Jungs  by 
a  forced  in^piralion,  and  tricu  Mow  thcni  to  empty  Lhcm* 
selves  by  a  norma)  expirutorv  e0ort,  after  which  he  should 
repeat  in  ^  u'hispL-rirjg  voice  ihe  purlieu lar  word  or  words  to 
be  u^ed  as  the  te&L  I  h.ive  taken  pains  to  compare  the  dac.i 
obtMineil  by  vaiioii*^  observers  by  lest*  cundLictet)  iii  ttib 
manner,  anri  find  ik^t  lUc  error  oi  experiment  is  very  sniidl 
when  the  test  is  conducted  carefully.  It  should  be  remem- 
bered thnt  the  piuitrnt  3o<m  beeomcfc  tamiliar  with  scnteucei» 
used  in  these  e\pcrimeni5>  iind  when  the  same  phrases  arc 
repeated  frequently  the  results  obtained  arc  worthless.  To 
avoid  this  result,  Siebetiniann  *  advices  the  use  of  numbers  ot 
iwo  figures.  In  this  w^iy  the  patient  can  not  become  l;tmiliar 
with  any  s^iven  test  «'nttnct-.  as  the  same  mtinbei^  arc  tint 
repeated  on  succc\%ive  examinations,  or  if  repeated,  their  se- 
quence is  changed.  We  meet,  however,  with  the  difficulty 
that  certain  combiaalit^ns  of  letters  are  more  e^^ily  perceived 
than  others,  even  when  whispered  with  the  same  intensity— 
in  other  words,  each  vowel  and  consonant  sound  possesses  an 
jnteniucy  peculiar  to  itself,  the  vo^vcl  rounds  bein^  more  eas- 
ily heard  than  consonant  souuis.  This  ch a rTict eristic  oi  indi* 
vidual  letters  is  dcnominitcd  their  lo^offraphic  vaUic.and  the 
ajipemled  t;dilc,  prep;ire<J  by  Rl;ike,  L'xhibils  the  relative  In- 
tensity of  the  consonant  sounds ;  the  T  sound  being  that  of 
the  Kicratcst  iEiicn^^ity,  its  value  for  purposes  of  comparison  is 
denocninated  in  the  tabic  as  too: 


T=  loo 

B  =  53 

K=ii 

Z=   63 

D^45 

L  =  zt 

C=   63 

S  =  40 

N  =  ii 

P=    53 

F=35 

M=  9 

G=  S<i 

If  proper  care  is  exercised  in  the  selection  of  numi>erft  of 
two  figures,  ur  if  the  nnmhers  are  selected  rtt  random,  and 
Ihc  average  results  of  ten  ex]>crimcnts  be  taken  as  represent- 
ing the  quantitative  value  of  the  hearing:  m  any  particular  ea^Hc, 
a  fairly  accurate  estimate  of  the  condition  may  be  obtained. 

Instead  of  e^ttmatin^  the  distance  at  which  a  sound  of 
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Vnown  Intensity  U  heard,  another  fairly  accurate  method 
consists  io  coin|iarin<  ihe  !i:ne  UuriiiK  wliiL-fi  a  (^ivcii  luusWl 
note  is  perceived  by  Uic  ilefetlivc  orgiin,  whh  the  pen.riiMon 
lime  of  ibc  normal  car.  The  sounding  body  is  set  in  vibration 
by  a  constant  force,  and  the  rehiioii  i^  expressed  in  llie  fnnii 
cl  a  fraelion  ol  which  the  norni:U  pcrceptum  time  is  Ihc  de- 
nominator  and  the  perception  time  of  the  defective  car  ex- 
smined  is  the  numerator  While  nut  absolutely  accurate  from 
a  m:Uliein:tliL-;tl  pc^int  of  view,  the  error  is  so  t^ligkt  ih^it  it 
mi\y  be  practically  disregarded,  as  proved  by  the  expfiinicnts 
of  UailL."  The  only  difriuuhy  in  lesling^  in  this  nKniru^t  h  in 
obtaining  A  constant  force  for  setting  the  tuning  fork  or  any 
other  convenient  instrument  in  vibration,  ](  each  examiner 
determines  hi*  own  standard  experimentally,  by  cstimaiini; 
the  time  during  which  the  fork  is  hpard  by  the  iifjrm:[l  ear,  it 
being  set  ii  vibration  by  a  blow  which  habit  has  enabled  him 
lo  make  fairly  constant,  a  comparison  of  such  results  wfU  be 
perfci:lly  possible  and  fairly  ncrunilr,  il  bring  only  necessary 
that  the  rate  of  vibiation.  or  the  pltcli,  of  the  iLUitrumeut  be 
knovi'n,  and  that  its  mite  he  purc^that  is,  free  from  over- 
tonc$>  The  note  usually  employed  is  th»t  of  a  tuning  fork 
mnlcinf-  live  hundred  and  twelve  V,  S.,  which  corresponds  to 
the  treble  C  o(  the  musical  scale,  as  it  is  more  easy  lo  con- 
struct an  instrument  of  thiti  pitch,  free  fn>m  overioneti,  than 
one  of  lower  pitch. 

It  If  Kc;jrceK'  necessary  to  nienTior  the  more  complicated 
tnstMiments  which  from  time  to  lime  have  been  devised  for 
detcm>ining  c^uantJiativc  audiiior.  Their  use  lias  never  be- 
come univrr:^nl  on  account  of  their  complex  con&truclion. 
The  phonograph,  supplied  with  a  scries  ol  standard  cyhn- 
ders  and  capable  of  reproducing  Gounda  which  shall  always 
be  uniform  both  in  pitch  and  tnlentity,  is  probahly  the  most 
simple  of  these  devices.  The  principle  of  the  telephone  has 
been  used  in  conitruciing  Instruments  for  tins  purpose.  Of 
these,  pn>ha]j1y  thuf  rmituniended  by  IVbanlM  hilM^h  I-  ts  ihe 
best>  The  operation  ol  this  instrument  and  of  other  kindred 
devices  de]>ends  upon  gradually  diminishing  the  intensity  of 
a  given  Miund  by  :<^liiHng  the  secondary  coil  of  An  induction 
apparatus,  introduced  into  the  circuit,  over  the  primary  coiL 
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The  sound  is  conveyed  to  the  car  of  the  patient  bv  nicanA  of 
ail  onliiiiiry  Iclcphonc. 

In  Ihc  inslrumcnt  shown  in  Figr-  60  Ihc  sound  employed  is 
produced  by  ihe  rapid  interruplion  of  the  ckciric  current  by 
Neef*  hammer.  It  U  necessary  that  the  vlbi'ating  hammer 
be  completely  inclnscd,  in  order  that  its  rrpraird  hlt>ws  m:iy 
not  be  beard  thnntgh  the  air  in  cases  wlicre  the  hearing  13 


Kir.  fax — DrbaHlkdiiTkdi'*  flotlik  aejiimru-r.  A"  rrinniTi  l-mitcfv  :  vV.  Nttf*  liim- 
tact  fur  ir]trriu|jlLD^  (Lie  curiciil  luLunuliLalE;.  und  ilius  pfiHlucln^  iKc  aouu'l  Iq 
Kc  cmplofcd  in  coniTuctin^  ihc  i«]  ;  a,  s',  TniliicdcrD  r^AU  of  vqudl  i'ne,  1m1 

nnjvifirt  Ihc  Kcik.     A^  rhe  hcli%  It  wUlidniwft  fr^m  mie  -ocuuibT^  coil,  it  cnitr* 
rhc  oth",  whii'h  ih  s*iTi«u1  in   iht  nnpimre  'lirecTifin,  nnd  rJir  mrcriMJy  of  ihit 


but  slightly  impnircd,  or  by  the  opposite  cnr,  where  thcrs;  15 
g:rent  impiiirment  upon  one  side,  the  opposite  organ  betn|r 
normal  or  nearly  so. 

A  somewhat  *iimi1fir  instrument  has  been  devised  byGrin- 
Htiiego*  in  which  ihc  "source  of  stumd  h  a  mciul  rt^d  producinffJ 
1  pure  musical  note  corresponding  tu  C  in  the  uiu&ical  scale. 
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This  ceriairly  possesses  a<Iv an la^jcs  over  the  instrumeni  just 
<k*crit)ccl,  in  which  the  quality  oi  the  sound  rausi  vary  con* 

The  ma3(ini;i1  pbonfimrlcrr  wa*  devised  hy  Lucac!  *  to  meas- 
ure the  intensity  of  a  vljc.iI  sound  by  otwcrvirig  to  what  extent 
(be  vibrating:  column  of  air  displaced  n  diaphragm)  upon  which 
it  was  made  to  impinf^.  The  insLrumcnt  is  too  complicated 
to  be  used  universally. 

Whatever  method  is  adopted  in  making  a  quantitaiii*c  test, 
certain  precauii<nu  muit  be  talct-u  to  avoid  error  iii  cnses 
whrrt-  3  in^irked  imiiiiirnirnt  uf  ftraritig  cxisr^  in  anr  fur,  with 
only  a  very  sU^hi  iuipairmi;iii  in  tiit-  (uhliIun  \.tt  the  other. 
It  h  impo*k<iib]e  to  prevent  the  normal  ear  fmm  perceiving 
sounds  ol  great  intensity,  no  matter  how  tightly  tlic  extcrnnl 
auditory  canal  is  closed,  and  as  a  preliminary  step  to  the  c?f- 
amination  it  ifi  e&sential  thut  the  ictl  ^ound  employed  sliall 
act  upon  the  organ  under  evnTiiinntion  ainnc. 

We  begin,  ihciu  by  placing  the  patient  In  such  a  position 
thai  the  e:ir  til  tK?  (-K:]mined  is  tnrned  toward  ihe  s[nin:e*  ui 
M>und :  the  opposiiL'  nieauis  is  tightly  cUiseil  bv  the  finger 
uf  the  patient  or.  belter  %ti]l,  by  lliat  of  an  a^.sisiant.  Tosc* 
cure  perfect  occlusion  the  digit  should  be  previously  mois- 
itncd  with  water.  When  the  hearing  is  impaired  to  a  great 
degree  and  we  hiive  reasfin  fo  doubt  the  efBciercy  oi  tliifi 
method  of  excludinf^  sound "irom  the  opposite  e;u-,  at  the  con- 
ch)«ion  of  the  cx.iniJnaiioa  of  the  affrctt^  ear,  both  ctierral 
autiitorv  c^tn:d«  ^hnulcl  be  cUf^ed  and  ihc  cv^^nnn^LEion  re- 
pealed,  If  now  the  patirnt  bears  equally  well  with  both 
L3ti;ds  irhr^fd.  h  i\  cvith^iii  that  the  affected  car  exerted  no  in- 
fluence upon  the  results  obtained  by  the  brat  tests— in  oilier 
words,  that  the  car  itp<in  this  side  is  totally  deaf.  If,  how- 
crcr.  the  rcitilis  arc  not  the  same,  the  hearing  power  upon 
the  aflecied  side  i*  obtained  by  subtracting  the  perception 
distance  obtained  by  the  la«i  experiment  from  that  cliciied  by 
the  fim. 

It  i»  pos.'^bk\  under  certain  condiuoas,  to  convey  the  sono- 
rous vibrations  to  the  affected  tar  through  a  tube,  the  sound* 
ing  body  iKing  removed  to  a  distance  sulficit^nt  to  prevent 
perception  by  the  or^nn  ol  the  opposite  sific>  This  is  par- 
ticularly valuable  if  the  method  is  adopted  of  estimating  ih<j 
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heariog  power  by  ccjiiipaiing  interval  during  which  tlie  «riiimT 

h  perceived,  willi  iliat  E>f  ihc  nnrmal  car. 

li.  Qualitative  Tests.— Wc  recall  that  ihc  iiornial  carper 

ceives  vibrations  as  musical  notcjs  repeated  at  regular  intervals 
^  Irurn  t6  V,  S- to  nboul  12,500  V.  S,  These. 
illyf'f  then»  mny  be  called  the  lower  and  upper 
limits  of  audition.  re«pecitvely.  When  the 
organ  is  fiinctum:il]v  pcrfocr  ttie«e  limilti 
vary  but  *iliglnU".  Wticn,  iKJWfvcT,  cither 
the  pcrcrjilivc  or  transmitting  mechfiniini  int 
the  scat  o[  a  pnthologicaJ  process,  these  lim- 
its arc  changed  in  a  charactcriMic  nianiicn 

To  complete  our  Itincticinal  exuminntiont 
then,  it  is  essential  to  be  provided  with  some 
convenienr  device  for  producing  the  lower 
nfites  o(  the  musicxtl  register — that  is,  from 
irt  to  20  V,  S-  to  ^4  V.  S,  per  sec<>nil — ^ind 
;ilst>  some  instriiiiient  which  will  emit  the 
shrill,  high-pitched  sound,  caused  by  im- 
pulses following  each  other  with  extreme 
rapidity.  Thu  hrst  rcquiMtc  14  easily  ob- 
tfiified  through  the  medium  of  a  tuning  fork 
of  larpje  size.  If  provided  with  clamps,  a 
single  insirunient  may,  by  aliering  the  pnsl- 
Tiiin  of  ihei^p,  be  made  tti  vihrafe  at  varying 
TAtes.  The  fnrk  shown  tn  Fig.  61  answers 
lhi%  jiuqttjsc  fairly  wclL  When  the  clamjj?* 
arc  lastcned  nl  the  extremity  o(  the  branches 
of  the  lork  the  instrument  makes  about  26 
V.  S.  When  a  little  care  is  exercised  in  set- 
ting the  fork  in  vibration,  this  note  is  pmc- 
ilcally  pure  and  is  easily  perceived  as  a  fnu- 
sic;d  sound.  When  ihe  clamps  are  mine*! 
down,  so  that  about  h;df  the  bngth  of  each 
clamp  CKttnds  lieyunii  the  free  c\ircinity  of 
the  arm  of  the  fork,  as  shown  by  the  dotted 
lines  in  Fig- 61,  the  rale  of  vibrflfion  increases 
10  about  thirtv  per  second.    When  carried 

still  lower,  the  note  corre^pontl*  very  nearly  to  the  contra  C 

of  the  musical  scale.    K  the  clamp  is  enttrelv  removed  the  fork 

emits  a  pure  note  corresponding  to  ilie  nc\t  octave  higher; 

in  other  words,  it  makes  sixty-Iour  vibralJons  per  second. 


Fin.  fti-—  The  .au- 
iltoi't  t»»m^  fork 
foidctcriniDiii|^£hc 
lover  tone  liriiji. 
The  tAitniment  » 
nrnviHj'ii    wxih    fill- 

juKUble  daai|B 
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While  Ihi*  device  docs  not  by  ati>  means  allow  us  lo  ex- 
amiac  ihc  louver  portion  of  ihe  scale  as  tiioroiijihly  as  we  may 
desire,  it  reveals  very  quickly  any  defideiicy  in  audiium  ior 
the  lower  notes  of  the  scale. 

Thv.  Giihtin  u-hii^tlc  aflords  a  simple  mr:ins  of  producing 
ihc  lii^lier  notC8  of  the  musical  H<::Ll(r,  fur  ilrlrrntinit]^  thif  tip- 
per lone  limit.  This  appnraius  is  essentially  a  closed  organ 
pipe  in  wliich  ihc  column  of  air  is  sci  in  vibration,  either 
through  the  niedinm  of  ihe  expired  uir,  by  holding  \i  between 
the  lips,  or,  better  still,  by  means  of  a  rubber  ball  hiled  to 
its  open  extrcnuiy.  Uy  a  well-known  law  ol  physics,  if  the 
diameter  of  a  tube  i&  uniform,  the  note  prodnced  by  forcing 
air  ihriiugh  it  will  bccomp  higher  ;md  higlicr  a^  the  length  of 
the  tube  diminishes.  Thus,  if  the  k'ngili  is.  (iiminiMied  one 
half,  thcreHLihing  note  will  bean  nclave  higher  than  the  funda- 
mental lone  of  the  original  tube,  and  by  decreasing  the  length 
of  ihc  tube  gradually,  all  of  the  vaiious  musical  notes  may 
be  obtained  l>etween  the  fundamental  tone  of  the  tube  and 
thai  euittcd  by  a  pipe  of  infinitesimal  length- 

The  Icnjifih  of  the  lube  is  reduced  by  a  metal  obturator, 
which  is  slowly  advanced  along  lis  lumen  through  the  agency 
of  a  scrcir ;  the  outer  surface  of  the  tube  is  gradj»ate:l»  each 
divbion  i>f  the  vertical  scale  representing  the  space  traversed 
by  the  obttiralor  during  a  jingic  complete  rotation  of  the 
screw. 

Owing  lo  the  fact  that  so  many  of  the  instruments  sold 
are  not  made  according  to  a  fixed  rule,  the  gni<iuaUr>r«  of  the 
ftcalc  can  not  be  employed  in  comparing  the  results  obtained 

evaminaii<in  wirh  iliflerent    instruments.     U  has  seemed 
\  therefore,  to  state  here  brif-fly  the  niean^  by  whiuh  t!ie 
imlici  of  \]hiali'iifi>  per  second  which  any  instrument  of  this 
kind  produces  may  be  determined. 

The  Gallori  whistle  acts  as  a  closed  orgnn  pipe,  and  the 
variation  in  pilch  of  the  note*)  produced  depend  upon  the  phys- 
ical nile»  which  govern  the  c<^nst.niciion  of  wind  Ins-lrumenl* 
of  thit  dasB.  By  the  law  of  closed  tubes  the  length  of  the 
iiil^e  producing  a  given  note  l^  one  quarter  the  wave  lengih. 
Wilhiiiil  gning  itiln  dr!;iil,  il  will  be  sufTiclenl  Ui  slalt  that  in 
any  inslrumcnt  of  Ihis  cUitracter  the  number  of  vibrations  per 
second  may  be  calculated  by  dividing  the  velocity  xvith  which 
*(Ound  travel!*  by  four  times  the  length  of  the  closed  tube, 
Sound  travels  through  the  air,  at  the  average  lemperaliire,  at 
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the  rale  of  eleven  hundred  and  eighteen  feet  per  second :  ihl* 
number,  divided  by  Umr  limes  ihe  Il-ti^iIi  of  the  tube  which 
produces  the  note  in  t^uc^stiiJik,  will  give  the  nitc  nf  vibmiion. 
In  other  words,  the  result  obiaiiicd  by  dividing  eleven  hun* 
drcnd  ^nd  eighteen  feet  by  the  length  of  the  tube,  is  equal  to 
inuT  times  the  number  ol  vibniiiuns  producingr  the  tundu- 
mcntcil  note  of  the  tube, 

A  iiiore  exact  method  of  detenidnln^  the  uj^per  tone  limit 
is  by  means  of  a  series  of  rod*,  known  as  Ko*rnig*s  nidn. 
Tlie^e  small  sled  cylinders  arc  (if  viirious  Icnglhs,  ihc  diatn- 
elcrof  each  bcin^  tlie  same.  To  elicit  the  primary  note  of 
one  of  these  rods  it  is  suspended  by  means  of  locips  of  very 
light  wire  or  of  silk  thread,  tram  points  equidistant  (rom  the 
two  extremities  oE  the  cylinder,  the  location  of  the  points 
of  support  being  determined  by  certain  mathematical  law*. 
These  cylinders  are  set  in  vibration  by  a  small  met^^llic  ham- 
mcrand  emit  a  pore  tone,  the  pitch  of  which  viirics  willi  ihe 
leng^th  fif  the  cylinder.  This  niellmd  of  <lelenniniu^  ihe 
upper  tone  limit  is  probably  more  exact  than  that  in  which 
the  (jalion  whistlcjs  used,  but  it  is  much  more  tedious,  and 
for  cli[iical  purposes  yields  scarcely  better  results. 

by  the  loW'pitch  tuning  fork  and  the  Galton  whistle  we 
may  determine  the  limits  between  which  musical  notes  arc 
perceived.  Be/old  *  advises  a  more  exhaustive  investfgatifm. 
and  h^is  drviscd  a  series  of  forks  and  organ  pipes  by  which 
the  complete  series  of  musical  notes  between  the  liniiis  of 
audilion  can  be  produced.  As  the  employment  of  such  A 
number  of  instruments  in  examining  each  case  involves  the 
expenditure  of  considerable  time,  their  use  must  be  conhned 
to  the  iiivcsll<;ationol  particular  cases,  in  which  soCKhau^tive 
a  test  seems  necessary, 

The  value,  ns  a  diagnostic  measure,  of  the  next  test  lo  be 
Apjjlied  depend*  upon  ihe  fiict  ihai,  under  normal  cfindilionn, 
mnd  wiivfs  impress  ihc  perccplivr  centres  by  the  Ufinsmis^ 
of  Ihc  sonorous  impulses  to  the  labyrinth  through  the 
medium  oi  the  conducting  mcchani?im — ihat  is,  through  the 
external  ouditory  meatus,  the  lympunic  membrane,  and  the 
ossicular  chain.  As  a  matter  oJ  habit,  all  sounds  are  bcfil 
perceived  through  this  avenue,  under  normal  conditions.  It, 
however,  the  conducting  mechanism  H  obstructed>  be  the  ob- 
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struCtion  in  the  c^mnl,  jn  the  tympanic  membrane:,  or  within 
the  mtddk  car  ilsdl,  this  p*ith  alonj^  which  the  sound  waves 
normally  pnss  is  closed  co  a  jjrcaier  or  le&s  degree,  dcpcndinj^^ 
u|K>[i  lilt  compk'icne**  of  ttit  obiiiriiciion-  Uinltr  these  cim- 
iliiiotis.  the;  viljKLlic>n*i  rnusl  rr;ic:li  Ihe  ei^J  orgHin  <il  rlir  ;iL](ti. 
tory  nerve  by  some  other  path,  as,  iot  example,  the  sulJd 
itructurcB  o(  tlic  cmnium;  and  under  these  conditions  n  vi- 

\iins  body  held  in  contact  with  tlic  cranial  bones  producer 
a  greater  iinprcssinn  upon  the  auditory  centres— that  is,  is 
heard  more  loudly — than  when  held  in  irout  ol  the  external 
auditory  iiieaiu£,  iL  is  to  be  remembered  ihst  under  rormsil 
conditions  alsf.\  when  a  sounding  body  is  brought  into  con- 
tact with  the  [joncs  nt  the  skull,  liic  vil>rallini5  are  pc:rceived. 
The  period  during  which  thr  »ouijd  \^  heard,  hoiA'cv<:T,  i:« 
much  less  than  the  interval  during  which  it  is  perceived 
when  held  belorc  the  audt^y  canaU  I{ou|:hly  speaking,  the 
duraiion  vi  nir  conduction  is  about  double  that  ol  bone  con- 
duction, the  air  conduction  bein^;  re):itively  somewhat  greater 
for  the  higher  notes— that  is,  a  little  more  than  twice  that  of 
bone  conducticin — and  the  bone  conduction,  on  Lhe  other 
hand,  blighTly  greater  for  the  lower  notes  uE  the  ^calc.  or  a 
little  more  than  halt  that  of  air  conductLOn.  A^aln.  the  very 
highest  noic*  arc  jcarcely  heard  by  bone  conducUon  under 
normal  condilions*  while  the  very  low  notes  oi  the  register 
aire  felt  rather  than  heard,  when  the  instrument  producing 
theni  i*  brought  in  ctmtact  with  the  he:id,  A^e  aUo  i[iflii- 
ences  ihc  power  of  bone  conduction,  which  becomes  much 
reduced  after  the  age  of  forty. five  or  ftJiy  years. 

Having  Ic^irned  the  history  of  the  malady,  and  dcLermiiicd 
the  physical  condition  ol  the  car  in  the  manner  previously 
detailed,  and  having  arrived  at  a  conclusion  concerning  the 
extent  of  inipau'ment  by  the  Innctjonal  examination,  the  next 
stcf>  should  be  to  locate  the  pathological  condition  either 
in  th^  soundcondticting  or  the  sound-perceiving  apparatus. 
Many  of  lhe  methods  employed  Inr  thi*  purp<i%c  htar  lhe 
name-£  oi  the  investigators  *vho  first  drnmn^itnilr-d  their  value. 
The  test  most  commonly  spoken  of  is  that  o(  Weber,  who.  as 
the  result  of  a  scries  oJ  invi-^tigntions,  found  that  when  a  vi- 
t>rai)ng  tuning  iork  was  placed  upon  the  skull  in  The  antero- 
posterior vertical  median  plane  and  the  meatus  ol  one  side 
was  closed,  the  «ound  of  the  fork  was  heard  more  strongly  in 
the  car  which  was  occluded.     In  the  same  wav  if  the  struc^ 
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lures  o(  ihc  midJIc  car  were  bound  down  by  adhesions,  if  ihc 
caviiy  wai  filled  with  fluid,  ar  H  th^  li^amcrntouH  tissue*  were 
so  rcbxcd  ihat  ihc  weight  af  the  drum  mcrmbr.anc  and  Ihe 
attached  o^sLCLiUr  chain  constituted  an  obstrjction  to  the 
passa^  o\  sonorous  vibrations  Ironi  the  external  caral  to  the 
parts  beyond— under  all  of  these  conditions  the  vibrating  tun- 
ing fork  was  heard  belter  in  the  obstructed  car.  The  deduc- 
tion was  inevitable  that,  m  a  case  in  which  impalrmcni  of 
hearing  existed  upon  one  side  alone,  or  in  which  impairment 
enlsted  on  both  sides  lo  an  unequal  degree,  ilie  pfrrception  of 
lite  tuning  fiirW  imm  ihe  mcdi;in  line  cif  the  head  wtmld  be 
stronger  in  the  car  in  which  the  pathological  condition  in  the 
conducting  mechanism  was  more  marked.  In  other  words, 
ttie  fork  would  be  better  perceived  by  bcine  cunducLion  in  the 
poorer  enr.  Jf  the  organ  upon  one  side  was  normal,  the  lad 
of  the  fork  being  heard  better  ia  this  car  would  locale  the 
pathological  condiiion  of  the  opposite  side  in  the  perceptive 
rather  than  in  the  transmitting  apparatus- 

Thc  secunil  clHissic;il  Test  was  devised  by  Riimc.*  who  was 
tHc  first  to  detf:rminc  (hat  the  normal  ear  perceived  a  vibrat- 
ing tuning  fork,  held  before  the  canal,  for  abouL  twice  as  long 
a  time  as  when  the  shank  ot  the  fork  rested  ujton  the  mastoid 
process.  In  cases  where  the  canal  was  occluded,  or  where  an 
obstructive  lesion  was  present  within  the  tympanum,  it  was 
Found,  after  the  fork  had  ceased  to  be  heard  In  front  of  the 
ear,  that  it%  vibrations  could  still  be  recogni/cd  when  ihc 
handle  ol  ihe  inslrumeiit  was  brought  in  cimtact  with  ihc 
mastoid,  in  applying  this  method  of  investigation  then,  if.  in 
a  given  case  in  which  the  hearing  is  impaired,  the  duration  of 
bone  conduction  is  grccitcr  than  that  ol  air  conduction,  the  in- 
ference would  be  that  the  im|>airment  is  due  to  some  lesion 
of  the  comlucTing  apparrttvis.  and,  pathological  conditions  of 
the  canal  being  excluded  by  physical  examination,  the  loca- 
tion of  the  morbid  |m;cess  must  of  reces-Jiy  be  the  tympanic 
srructurcs-  If.  on  the  oilier  hnnd,  the  hiring  is  impaired 
and  the  normal  rclanon  between  bone  and  air  condncriun  is 
preserved,  aUhough  both  arc  iound  to  be  reduced,  the  seat 
of  the  disease  must  be  the  perceptive  portion  of  the  organ  of 
hearing. 

While  both  of  these  facts  are  of  undoubted  value,  the 
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acctim Illation  of  clinicnl  evidence  from  the  investigation  of  a 
large  number  ol  casesi  has  coiiviiictti  those  iuiert-stccl  in  Otol- 
ogy that  in  many  iiifttanGe&  they  can  not  rtly  fibvolulely  upon 
thet;c  rcjiclutns  la  indicate  the  site  of  the  lesion. 

The  fjrsT  hct  with  which  wt*  arc  imprewcd  in  a  careful 
readtiLg  of  tlicsr  cx|icrjmciiU  is  thai  very  lilllr  ;inc-nliiin  Kf?erns 
to  hikvc  been  p;iid  to  the  pilch  of  the  fork  used  in  conducting 
the  tests.  I'Vara  what  wc  kaow  by  experiment  (^cc  I'hyM- 
oIogy)oi  the  effects  of  increase  of  tension  in  the  intralympanic 
structures,  or  the  weighting  of  these  pnrl$  or  of  the  tympnnic 
membrane,  it  can  easily  be  seen  that  if  the  impairment  of 
hearing  Is  very  slight  and  the  fork  Lu;ed  in  making  the  test  is 
of  morVraidy  high  pitch,  an  absolute  reversal  of  the  relation 
t>etw(!tii  liii^  bitnc  and  air  comlnclioti  may  in>t  take  place, 
uncc  the  application  of  n  load  to  the  drum  membrane  or 
o^^icles  intcricrcs  principally  with  tlicir  vibration  in  their  ro 
&ponsc  to  the  lower  notC9  of  the  KCaic.  This  I^ct  is  recog- 
nized by  LuccT  and  by  Dczold,*  the  latter  restn'cting  the  ap- 
pticability  of  Rinnes cKperiment  to  those  cases  in  which  the 
whispered  voice  is.  not  understood  at  a  distance  greater  than 
Ihrec  and  a  half  feet-  It  mtst  be  remembered,  that  in  arriv- 
ing at  this  con<:lusjt)n  regardini;  li^e  applicaiion  of  RinnL^'s 
le«i.  ;i  Inning  fiirk  inakitig  ^Ixinl  512  V.  S.  wns  used.  By  the 
QM  of  loj'k*^  of  lower  pitch  the  test  becomes  applicable  to  cnses 
in  \Thich  the  dcj;rec  of  impairnietit  is  much  Icsa  than  this. 
It  is  seldom  wise,  however,  to  determine  bone  cimductujn 
with  a  iork  of  lower  pitch  than  13S  V,  S.,  since  a  fork  lower 
than  ihi*  is  felt  rather  than  heard,  and  coinparaiivcly  few 
patients  are  able  to  distinguish  between  the  two  ^en^ationsn 
If  3  fork  makinff  5 13  V.  S,  is  used  in  cases  where  the  impair, 
ment  is  *^ll^lit.  inste^id  of  IcKikIng  inr  an  nhsnWic  teveI^^ll  of 
ihe  reluioii  between  bone  and  air  conduction,  a  compnrisnn 
tlfeould  be  made  lictwcen  the  time  during  which  the  fork  is 
hcfird  when  held  in  front  of  the  canal  an<)  that  durin;;  which 
it  is  perceived  when  placed  upon  the  m;istoid.  Jt  will  be 
found  that  bone  conduction  is  increaBcd  relatively,  although 
Rinne's  test  will  be  positive.  Such  a  result  is  called  "adi- 
mimshcd  positive/'  For  clinical  purjioscs.  however.  It  wonZd 
be  impouible  to  conduct  the  test  in  thl*i  manner,  as  the  dura- 
tion periods  would  then  need  to  be  determined  with  great 
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exacUjirxv  unci  rdialilcr  rcr^ults  coiild  he  i)h[ainc<l  only  hy 
Comp\ic:\tt-.(l  -ippanUus. 

Following  in  this  same  line,  Schwab^ch  *  haa  found  that 
where  obstruction  exists  in  ttic  conductiiiic  mechanism,  the 
absolute  period  of  bone  conduction  cxc^e^ls  that  of  the 
normal  car.  i'fjmcroy.t  in  ^^t'l^'ying  this  lest  insifiis  upon  the 
ears  being  ilghUj"  stopped  with  the  lingers.  In  other  words, 
he  compure«  the  inaxiiiium  bone  ct^nducliori  to  be  ubtalned 
from  the  normal  e.ir  wiih  ihat  to  be  elicited  (rom  the  organ 
LnJer  examination,  combining  really  the  test  o\  Schwabach 
with  XhM  ol  Wcbcr 

The  determination  ol  Ihc  absolute  bone  condjctiuii  in  sec- 
ond.^, not  only  coa^utncft  considerable  time^  but  ttie  rcfult 
obUtnc-d  must  vary  with  the  agfe  o(  the  patient,  and  with  dil- 
fercnt  cKaminerSn  The  variations  in  the  force  ol  the  blow? 
setting  the  Utrk  in  vibraiioi)  ako  consiitute  a  soutlt  of  error. 
It  is  much  si[ii|>]rr,  if  the  examiner  possesses  a  nurmaj  ear.  In 
folloiiV  the  plan  suggested  by  Gardiner  Brown,}  ^vho  con- 
ducts the  iL-sl  as  IoUqws:  The  tuning  fork  I*  set  in  vibration, 
and  the  h:mdte  is  held  iigainst  the  mastoid  ol  Ihe  patient 
iiutil  the  sound  is  no  longer  beard,  this  [act  being  cofnmuni- 
caied  to  the  examiner  by  the  patient  raiding  his  hand.  The 
h:mdle  of  the  fork  is  then  applied  to  The  mastoid  of  the  ex- 
aminer, and  if  he  p^rci^ivrs  the  srnind,  it  is  fiiir  to  assume  that 
the  boiic  Lonductiiin  of  the  paiitnl  is  bdow  llie  normal  stand- 
ard. If,  on  the  contrary,  he  no  longcrs  hears  it,  the  inference 
is  that  the  bone  conduction  is  normal.  For  general  purposes, 
the  data  obtained  in  this  manner  arc  sufficiently  exact,  when 
taken  in  connection  with  results  arrived  at  by  applying  the 
other  tests  for  determining  the  location  of  the  lesion. 

Reviewing  brieJly  the  facts  stated  in  the  preceding  pageft. 
it  will  br  sE'en  rh:it  lesiim^  of  the*  ccmdnrfing  mrtdianism  arrr 
character i-^erl  by — 

I.  A  ImH  or  impairment  oE  audJIinn  for  the  lower  notes 
of  the  scale,  and  as  the  degree  of  impairment  of  bearing  in- 
creases^  the  lowest  note  which  can  be  perceived,  or  the  lower 
tone  limit,  as  it  is  called,  becomes  elevated. 

IL  The  relative  duration  of  bone  conduction  as  compared 
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with  air  contltictfon  increases,  the  inversion  ot  the  ralio  being 
more  narked  for  Ihc  lower  notes  ol  the  &c;ilc  and  :»ficcti]j^' 
these  first,  the  change  occurring  with  the  higher  iioles  ir 
pniporiion  a*  the  palholngical  condition  increase's,  and  corse- 
qucnily  :is  ihe-  jinpuirmmt  ui  funtTinn  becomes  mere  marked. 

III.  Lesions  of  the  conducting  apparatus  interfere  very 
sli^illy  witfi  the  perception  of  the  highest  rotes  of  the  scale 
bynir  conduction — in  other  words,  have  very  little  cticct  upon 
the  upper  tone  limit. 

in  the  same  maimer  diseases  of  the  receptive  mechaniSTn 
are  ch:iriictcn':fcd  by — 

I.  No  cievalion  of  the  !ov/er  tone  Hmit, 

f  I.  Nil  change  In  the  normal  relaiiun  Ijbtween  the  rhtration 
of  bone  concliiclinn  as  coiiip^red  v\ith  air  condiiciiun,  llic 
absolute  duration  of  both,  however,  being  reduced* 

Ul.  Ab^^thtti;  dealiic^jt  for  certain  notes  of  the  5ca1e, 
usually  ill  ils  upper  portion,  thus  frequently  lowcriJig  the 
upper  lone  limit-  This  is  almost  invariably  the  case  when 
the  condition  ii  secondary  to  changes  within  the  tympanum. 

Our  plan  uI  fun<-li<;md  e^aEnimilion.  ihcn,  is  esseniiidly  as 
s:  ,  ' 

Thf  ^uatilifaiitY  tirtfrtmtinfum  of  the  hatting  fy  m/aus  of: 

a.  The  watch,  if  the  inipairmcnt  is  slight, 

^.  The  acoumctcr,  il  the  degree  oi  impairmcni  is  more 
Dnrked. 

f-  The  determination  of  the  hearing  distance  by  means  of 
the  "forced  whf-^per"  by  makin|;  use  of  numbers  of  two 
figures, 

Tkr  ^ua/iiaiivf  iitttrmtftttsiojt  n/ tht  htafing: 

a.  The  delenninariuu  (jf  the  lower  tone  limit,  u^tng  for 
this  purpose  the  fork  already  described,  illustrated  in  Fig<6i, 
The  rccor<t  shown  the  lowest  number  ol  vibrations  perceived 
by  the  patient  £is  a  muMcal  note,  the  different  rates  ot  oscilla' 
tion  bcinff  obtained  by  changing  the  position  of  the  clarn[j>^ 
as  already  explained. 

^-  The  determination  of  the  upper  tone  limit  by  means 
of  the  Galton  whistle,  recording  the  highest  nnniljer  of  vibra- 
tions peiccivcd  by  the  patient  .as  a  musical  sound. 

c;  The  determination  of  ab*«olute  hone  conduction. 

In  detcrminini*  the  absolute  bone  condnction  in  any  gircn 
case  the  rate  of  iibration  of  the  tuning  lurk,  as  has  alrc^ndy 
been  stated,  must  betaken  into  account.     In  patients  under 
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forty  years  of  age  the  most  convenieTit  fork  lo  be  employed 
is  cntf  lti»ed  to  tliu  pote  "  C,"  ni:iking  live  huncire<l  ami  twelve 
double  vibrations  per  second.  In  patients  over  forty,  a  fork 
ni.ilciri^  two  huriiln^t!  ami  ^hy^^lx  diujble  vfbraiiniii  p<rr  second 
givfs  llie  niusl  accurate  irsullv  For  the?  tN-nrfit  cif  tluac  who 
do  not  care  to  make  a  spcci.il  study  of  auial  diseases,  and 
hence  to  whom  a  mulltplicity  of  devices  for  dctcnninin^  the 
uctLinl  ftmctimtat  conduion  ul  Itic  ear  i^  rather  objccliouable, 
U  may  be  well  to  cDumcrate  the  instruments  with  which  satis- 
factory work  can  be  done. 

In  the  first  place,  it  is  necessary  io  be  provided  with  aluw- 
pitched  tuning  fork,  %uch  us  the  ime  shown  in  Fig,  <ii,  fitted 
«kh  clan]|>v  by  means  of  whicli  the  rate  of  vibration  cad  be 
cb.ingc^l  Uy  Altering  llicir  po^^iticm  upon  the  Itmbsof  the  iurk. 
The  hig:hcst  note  obtainable  with  this  instrument  is  one  of 
sixty-tour  vibrations  per  second.  This  in&trumcnl  will  cnabk 
the  observer  to  determine  defecLs  in  ihc  transmission  of  the 
lower  notes  of  the  scale,  a  condiHon  which  is  characteristic  of 
the  lesions  of  the  conducun^  apparatus.  U  iray  not  be  pcssj< 
bic  for  him  lo  determine  the  hiwer  time  limit,  ;i»  it  may  lie 
above  the  highest  note  obtainable  with  this  fork;  but  if  the 
lower  tone  limit  lies  above  64  V.  S.^  ihc  inference  must  be 
that  the  sound-condiictitig  apparatus  is  not  in  a  normal  con* 
ditionn  For  the  determination  ot  the  upper  tone  limit  the 
observer  must  be  provided  with  a  Gallon  whistle.  The  modi- 
fied form,  devised  by  the  author  :md  shown  in  Fig.  62,  gives 
A  greater  range  than  the  nrigitial  irslrument  of  Gallon,  and  is 


FiC.  4a. — TI1E  rtvthor's  iiindifi»lLon  or  the 
Calton  whiitlcr. 

preferable  when  only  a  limited  number  of  tuning  forks  arc 
at  hand,  Fliis  whittle  enables  tests  to  be  m:tdc  through  a 
compass  of  from  nbout  sixteen  hundred  and  seventy-seven  vi- 
brations per  second  to  about  forty  thousand  vibrations  per 
second,  the  increased  length  of  the  instrument  ana;meniinjaf 
the  compass  ;  il  thus  supplies  the  place  of  the  higher  tuning 
furks. 

For  the  determination  of  bone  conduction.  i£  but  one  in- 
strument is  Xq  be  used,  the  C  fork,  making  $12  V-  S.,  is  tbc 
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best  for  jErencr-iI  o!«.  since  its  construclioa  is  C0m]>ar:ittvdy 
simple.  :m<i  overtones  intcricrc  but  liule  wiih   its  primary 
note.     The  insirumeni  <Fi^.  6;)  <ievi^td  by  B[;tkc\  niid  mak- 
ing 2^6  V.  S-,  i%  also  exceedingly  wtU  adapted  to  ihis  pur 
pcvMf.     In  thi^  fork  ilie  ovrrtonrs  ;irc  avoiclrd  by  tncK^ising 
tnc  weight  of  llic  branches  at  their  free  ex- 
trcmiiics.     With  Ihc^c  three  in&h'un)ci^1s  a 
lairly  accunitc  functional  examination  can 
be  made,  and  ihc  deductions  drawn  from 
the  data  thus  obiaiiitjd  \\iU  scarcely  ever  be 
misleading.    A  mure  extended  examination 
vill  dimply  conlirtn,  in  most  instances,  the 
0|M»ion  already  fi>rmi.'d  as  thr  rc-muh  of  the 
investigation  with  the  above  limited  nuJti. 
bcr  of  instruments.     It  is  of  advanlagc,  of 
course.  lc»  have  appliances  at  hsnd  lor  the 
produGiion  ol  nil  the  notes  of  the  musical 
scale,  and   Behold*  has  devised  a  series  of 
tuning  fork*  and  of  wind  ingirumcnts  which 
produce  miifitcal  notes  on  the  principle  of 
a  closed  organ  pipe,  and  by  wUilH  the  in- 
vcsiigSktor  can  obl^iin  any  note  of  ihe  scale 
between  ibe  high  and  Inw  limits  of  auiliiion- 
Thc  wries  consists  of  eight  tuning  forks. 
two  organ  pipes,  nnd  one  Gallon  whisllc. 
Even   lor  a  very  exhaustive   investigation 
o(  any  case  it  is  scarcely  necessary  to  multiply  the  arma- 
mentarium Co  this  extent,  since  by  means  of  the  low  foik 
already  mentioned,  together  with  tiic  modified  Gallon  whifttle 
arid  the  series  rif  fivif  forks  reciunnu'inlt-d  by  H^trtncinnf  (Pig. 
64),  perfectly  satisfactory  work  can  be  done- 
Each  of  the  live  foiks  in  tills  set  is  tuned  to  the  note  C; 
ihc  lowest  fork  making  one  hundred  and  twcntyeii^iu  vibra- 
lioiis  per  second,  while  the  his:hesi  registers  two  thousand 
and  forty-eight  vibrations  per  secord,  eacli  fork  being  tuned 
an  octave  higher  than  the  one  below  it.    Thi*  pariicnbr  range 
is  cbosen  as  it  includes  those  fundamentHil  notes  which  mav 
be  called  L*v;enti4l  to  perfect  audition — Ihat  is,  ihe  range  of 
DOtca  employed  in  ordln^iry  conversation.     In  «iddit]\)n,  Ihe 
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Gallon  wliiMic  ^vill  enriblc  an  in  vertical  ion  as  to  the  power 
of  the  p^ticiU  to  perceive  those  attXtn  tti  the  scale  lyinu;  above 

the   higl^est   fork  of   the 


[lartrijaun  scries. 


Tu>4  04^EUnnmti(i'»  evrit^  uf  luriiiie  forkv 


T  have 

i  11  Sim- 

njc[its  for  some  lime,  and 

i     I  have  seldom  been  mifili 

^J     ^      in    the  de<iucliori»   luade' 

^^^H      Irom  the  results  thu&ob- 

^H^  In  making  these  quali- 

^V  i;iijvc    lest^  terlaio    prcs 

I  cautionary  measures  arc 

I  necessary  :   for  example. 

I  to  avoid  ihc  production 

H  of  overtones  in  using  the 

■  large    tuning    fork    with 

I  (he  damps  so  placed  as 

III  pniduce  the  lovveNt 
nbtiiin^iblfc  mic  of  vibra- 
tion— that  is,  twenty-six  vibration*  per  second.  If  care  is 
not  t:tk&r,  an  overtime  will  be  produced  wht'n  the  icjrk  is 
struck,  and  this  may  be  perceived  by  the  poticnl  to  the  ex- 
clusion of  the  very  low  primary  note  of  the  fork.  In  every 
instance,  ihcrcloren  the  observer  should  make  certain  by  hold- 
itig  the  vibrating  fork  lijr  a  iiiuinent  before  his  own  car  bc* 
Jorc  it  is  used  to  test  the  patient,  that  the  primary  note  alone 
is  elicited.  It  must  also  be  remembered  m  letting  air  con- 
duction with  tuning  lorks.  that  the  tork  may  be  held  in  Jronl 
of  the  ear  in  such  position,  that  its  note  will  not  be  perceived, 
on  account  of  the  interfereiice  ol  the  sound  waves,  which 
comp1et<^ly  neutralize  each  other  and  cause  absolute  silence* 
This  phenomenon  depends  entirely  upon  certain  physical 
(ixcts,  as  poiiifH  out  loni^  w^ty  by  Weber.*  That  this  inter- 
ference may  lake  place  ihe  folk  is  held  s*>  that  citl^tr  of  the 
Jour  angles  of  the  parallelogiam  inclosed  by  the  hT^nchcs 
is  directed  toward  the  meatus.  During  the  complete  rota- 
tion of  the  lork  upan  its  long  axis,  therefore,  there  will  be 
lour  periods  during  which  the  note  is  heard,  alternating  with 
Jour  periods  of  complete  silence,     k  is  hardly  necessary  lo 
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In  conducting  the  functional  cxnminntion,  that  care  must 

ny  case  bo  exercised  that  each  of  these  positions  is  nvoidcd- 
tJrb.intschitsch  •  has  also  demonstrated  that  when  the  vihrat- 
inp  fork  is  carried  toward  the  car  from  bciore  backward  it  is 
not  heard  as  it  passes  the  anterior  and  posterior  margins  of 
the  ini-atns>aTti1  f  hr,s:ime  [ilienonic^nini  U  iilB>jC^rvrc]  as  iL  passes 
Ihc  superior  and  inlcrior  boundaries  of  the  meatus,  if  carried 
from  above  downward. 

[a  testing  absolute  bone  conduction  it  often  happens  that 
the  patient  conlnsc3  the  feeling;  of  vibration  communicated  by 
the  iijslrument  to  the  craniat  bones  with  the  perception  of  the 
tone  which  it  prodiiceSp  This  is  particularly  true  when  forlc« 
ot  low  pitch  are  employed  in  making  tr'iXi.  and  in  cases  of  ^U 
uvAi  aUst»lucc  dcjifne^^v.  The  fir^L  error  can  be  avoided  hy 
using  a  fork  of  higher  pitch,  ihc  secimd  h>  litingiug  the  vibrat- 
ing fork  ID  contact  with  some  other  portion  o(  the  body,  as. 
(or  instance,  by  pressing  the  handle  upon  the  clbovr  or  knee, 
aoti  questioning  the  patient  as  to  whether  the  sesisalion  is  ex- 
actly the  same  as  when  the  instruTncnl  is  applied  to  diflcrcrt 
pans  of  the  cranium,  U  it  U.  h  naturally  follows  that  he  has 
ci>[ifu>ed  the  tactile  ftenkihillty  wilh  the  atnliiory  sen^e,  and 
his  statements  are  conscLjucntly  uurell^itblL'. 

It  should  also  be  icnicmi>eied  ihal  Ihc  f^'cUng  of  vibration 
is  much  more  marked  when  the  handle  of  the  fork  is  slender 
than  when  it  is  ot  considerable  ihickness,  and  this  should  be 
borne  in  nund  in  sclcctinjf  an  instrument  fur  testing  bone 
CTKiduction. 

En  u^inf;  the  Gahon  whistle  the  instrument  h  held  close 
to  the  enir^inee  of  the  caual  and  the  current  u(  :iir  li  so  regu- 
lated Ait  |(j  producr  ihr  mnvi  pcrfr-ci  mu^iml  note  obtainable 
with  the  scale  in  any  ^ivcn  position,  llcie  liic  iiuHvidual 
tested  may  not  di^tin^uii^h  between  the  bluwing  sound  pni- 
duced  by  ihc  air  and  the  high-pitched  muMcal  note  which  he 
should  hear.  If  the  length  ol  the  tube  is  increased  ^o  that  a 
distinct  whistle  ie  at  first  heard  and  then  tfradually  reduced 
by  advancing  the  obturator  by  turning  the  screw,  thus  prn- 
rlucing  notes  successively  higher  in  pitch,  he  will  easily  dis- 
linifuish  the  point  at  wliitli  the  wUisilin.n  suvjiid  di>y|i|»carji 
and  the  blowing  or  puffing  vnind  i*  heard,  if  the  screw  is 
then  turitcd   in  the  opposite  direction   until  the  whistling 
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sound  is  apT^in  perceived^  -i  rc-iciing  of  the  scal^  will  jjivc  the 
tn>c  upper  tone  limit.  Fufihor,  tlic  paitcitt  f^hould  be  m;iclc 
to  ckscribc  ibc  chamcrcr  n(  the  !iuimd  in  his  own  words  aiid 
wJthuot  any  >u>:;H'cstiofi  on  Ihc  pari  of  the  surgeon,  afi  i\ic 
btter  can  rjsily  i^dcr  from  the  reply,  whctlicr  Ihc  mi[>rcsMon 
is  that  of  a  music;;!  note  or  simply  ilie  blowing  due  to  the 

current  of  nin 

It  would  seem,  therefore,  a  matter  of  no  great  HitH<;iilty  io 
make  a  fairly  accunUe  difTertntiation  bcLwcfen  dUe^ises  of  the 
jiHiml^condiicling  ami  sound  pcrcciving-app.iralLis.  VVc  nici'i 
frith  4  Urge  cI.im  uf  ca-ses  hu>vcvcr,  iu  whicli  both  porliuns 
a(  Ltie  auditory  organ  iirc  at  (»u)t.  the  perceptive  apparatus 
being  secondarily  allcctcd  as  the  result  of  pathological  condi- 
tion* in  the  51311  tid'Conductinir  mcchani^rn.  Here.  then.  Ihc 
resolt*  obuincd  by  the  above  tests  may  be  confusing:*  In 
tinier,  i^ierclore,  to  intcr;>rct  correctly  the  data  obtained  *rom 
such  an  e*x&  mi  nation.  It  Is  necessary  to  inquire  ftomewhat 
closeiy  into  the  cau^efi  which  are  o|>er;ttive  in  tbe  production 
of  the  ^jheu'imnia  already  dc^icribcd. 

It  it  concrdc-d  ihai  the  augmentation  of  lione  con<lijctii>ii 
111  patliolonitMl  coaditionsol  the  meatus  and  mJddlccarwhich 
cniisr  an  ol»l ruction  to  the  passage  ot  sonorous  wavci  inward, 
ttduelu  tJie  fact  that  it  prevents  the  passage  uE  undulations  out- 
ward from  the  car  when  the  vibrating  body  is  brought  in  con- 
(ftot  wilh  the  cranial  bones  in  the  same  manner  as  it  offers  a 
lUII-j-lpr  tf>  their  propagation  in  the  iippciMte  direction  when  the 
MhirriT  of  sound  ii  held  near  the  meatus-  Sit-inbruegge*  con- 
lldfr^lhit  the  absijlufe  or  relative  increase  in  the  hone  con- 
diltilfn  '"  these  cases  is  due  to  a  condition  of  hypcra^sthesia 
4if  ilii>  Hiidilory  nerve  re»ultint:  irom  the  mechanical  irritation 
III  whl^li  ii*  Icrminul  tibres  are  subjected,  While  Ihit^  condi- 
tlnn  nl  IncrtMiicd  irritability  may  be  present  in  many  cases,  it 
It  t'^ruiidy  not  the  caune  of  the  increased  bone  conduction 
In  imrti  (tutanccs,  other  symptoms  of  auditr»ry  hypersensitive- 
iiiHi  tiofntc  wanting  in  many  cases.  Further,  ^n  examination 
itt  il*n  eondltinn  ot  the  auditory  nerve  by  mcaa^  of  the  gai- 
f  unl'i  cnrrcnl  fail*  to  support  Stcitibruegee's  hypothesis. 

(irndfinigof  ha»  4hown  that  lesions  o(  the  conducting;  ap- 
nnrfihi*  ilo  in  houk  Instances  cause  the  auditory  nerve  to  re- 
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easily  lo  llit-  galvanic  rurrL-nt  tlian  mitk'i  ii(riin;tl 
i;  atid  iliis  fact  should  be  rciiiciitbt:rcil,  ua  it  enables 
us  to  interpret  results,  which  would  otherwise  accm  cojiti^ 
dictory,  obtained  by  iunctioiial  cxaminiitiona  in  certuiri  casL'S. 

The  cx|>enfne[U^  of  Siebeiimanu  •  dciwimslrutt-  that  an 
Increafte  in  the  bLbyriiiihine  pressure  prolojigt  bone  conduc- 
liiin,  ;n4  f*vidrnci'd  by  -in  cxaminalion  before  ^nd  after  Val. 
saiva's  iiilfatioii  (the  litttt^r  pniccdurt*,  u*  t-i  vrtrli  kncuvn,  in- 
creasing  the  tension  of  the  l^byfinthinp  flukl).  [ii  casc^ 
where  ihc  mcmbrana  tympani  had  been  dcstruycd  the  laby- 
rinthine prc»>i)r<;  was  incri^ascd  by  pressing  the  head  of  the 
stap<w  inward  by  means  of  a  probe. 

We  should  expect,  therefore,  lo  find  a  pnvlongation  of  the 
interval  during  which  the  tuning  fork  is  heard  when  broiij^ht 
in  contati  with  the  cranial  bones,  in  ail  cases  where  speculum 
cxaminikliciiisltow^  edher  a  di']irt'S»<eil  dtnm  iiirinbrant.',  or  the 
lirrttcncc  of  aillicsiunK  wlihiii  ihir  lyinpaiiiitn,  draiviiig  Ihc 
ossictilar  chain  toward  the  inner  tympanic  wall.  This  is  usu» 
ally  the  case,  l»ut  ot-ca?iionaliy  we  find  that  the  reverse  is 
true.  Tht  latter  condition  can  be  explained  ujion  the  hy- 
pothec that  the  condition  of  increased  ten&ion  has  lasted  so 
long  that  the  function  of  the  auditory  nt-rvc  has  beer,  lo  a 
certain  exic-nt,  ablated  by  the  rnechamcal  preiii^itre,  ard  th^Lt 
the  cas4?  is  no  longer  one  of  intratym panic  disease  pure  }ind 
sinipk-,  but  liial  an  ;u:rnal  iiallioli^ical  cuiuHliiiri  i^  pieseiit 
within  the  libyrinth,  dependent  iipoii  the  disfurhnnc^r  within 
the  middle  can 

When  the  tntratympanic  chanpc*  are  comparaiively  sud- 
den^  ns  in  cases  of  simple  congestion  and  crdema  i>L  the 
EuslacKian  tube  with  displacement  of  the  drum  membrane 
,fBd  of  the  entire  of^icular  chain  inward,  we  observe  ihai.  in 
'Edition  to  an  aii^mentntion  ol  tuiiie  ctmducliun.  the  opptr 
tone  limit  is  usuallv  considerably  lowered.  This  is  canly 
explainable  when  we  reinf-rnhtr  tiiat  the  highest  notes  of  the 
scale  arc  perceived  by  the  lowest  p(»rtion  ol  the  cochlea. 
This  portion  of  the  labyrinth,  lyinc  as  it  docs  in  immedi^Ltc 
relation  to  the  foot  plate  of  the  stapes  and  the  membrane  of 
the  riHind  window,  will  be  easily  ^'^ccted  not  only  bv  eljan^es 
in  the  position  of  the  base  of  the  stapes  and  of  the  mcn^brara 
lympanf   sec«:tdana»    but   also    by   circulatory   disturbances 
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wilhtn  the  tympanum.  It  U  not  »iranp;c,  therefore,  Ibat  the 
vtTV  hlghet^t  notes  of  the  scale  should  be  no  ]on;cer  heard 
when  any  <iU(idirii  change  uf  ^HiMtfoii  takes  place  in  ihi-  ossj. 
ciilar  chain,  or  when  llic  lympanic  murous  membrane:  be- 
uiinies  cnir^oigcd  with  blood,  interfer.n^  wilh  the  niiitilily  i^f 
the  ossicles.  \i  the  iiitcrfcrcnee  wilh  th«  function  o[  the 
cochlea  depends  dimply  upun  a  slowly  increasing:  pressure, 
the  eiiuilibriiim  o(  (he  bbyrinth  is  but  slightly  disturbed, 
owln^  \o  the  direct  communication  of  both  the  endolymphic 
and  penlymphic  spaces  wilh  ihe  lymph  chrmneU  within  the 
cranial  cavity^  In  such  cases,  llitrefore.  very  little  di^tturb- 
ance  of  the  up|>er  lime  limil.  is  observed,  allhoirgh  the  intra- 
fyrnpanic  sirucliircs  may  be  completely  bound  dov\n  by  adhe- 
nioa*  ajicl  drawn  iiiward  toward  the  eMeriKil  labyrinthine 
wall.  The  channels  ot  communication,  however,  between 
the  labvnnthinc  and  intracranial  lymphatic  spaces  arc  so 
ftamjw,  that  any  sudden  increase  of  pressure  cause:;  a  dis- 
turbance ol  equilibrium  in  the  labyrinthine  Hnid,  and  hence 
lower*  the  upper  tone  limit.  It  is  vtise,  in  view  oi  this  fnti- 
mate  nssociution  between  the  labvrinih  und  ihc  lympanum. 
U>  repeat  the  cjualitative  tests  after  a  restoration  of  the  nor- 
mnl  air  pressure  within  the  tympanum  bv  inflatiuu,  iv  guard 
iigiilnst  all  possibility  ol  error. 

In  addition  to  the  tests  ^vcn  above,  mention  should  be 
mndc  of  ceHain  other  methods  of  investigation  which  Jic  at 
iMir  disposal  in  ninkiug  a  diHerential  diagnosis.  Ariong  the 
mtni  important  of  these  arc  the  following: 

fUn/r's*  f'.xprrimrut. — ThI*  test,  first  described  by  the 
nbov^'narnr^il  author,  is  essentiallv  a  nindihcfitiim  uf  W«.<ber*s 
CKpetinu'nt.  It  is  condticieil  as  follows:  A  vibrating  tuning 
fink  i*  applied  cither  to  the  forehead  or  vertex  in  the  median 
line,  ami  is  held  in  this  jiosttion  until  lis  note  is  no  longer 
perceived.  11  at  thi«  moment  the  linger  is  inserted  into  the 
rxternnl  nudilory  cnnal  of  either  side,  Ihe  note  oC  the  fork 
wll)  nicain  Ix.'  heard.  This  second  interval  during  which  the 
ffirk  ffl  perceived  is  called  the  period  ol  secondary  perception 
(0i|'  the  tone.  If  The  conducting  apparatus  is  normal  lhi«  wc- 
Ofidary  periTplinn  iiilerv.d  i\  wcli  niaiked:  while  if  ilsdura* 
Hurt  U  shorlrned,  the  presence  of  some  obstructive  lesion  o( 
ttio  condncling  mechanism  may  be  inferred.    II  ^c  interval 
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of  bccoiulsii}'  pcrcepliDN  is  oF  normiil  duration,  while  at  lie 
same  time  there  is  an  intcrfcrertLc  with  tiie  fiuditory  ajipara- 
tus,  as  evidenced  by  snljjectivc  or  ubjcctivcr  symptoms,  ihc 
conducting  mcchani&in  nuist  be  in  7i  norm:il  condiiion,  and 
the  scat  or  the  morbid  process  must  He  within  the  labyrinth  in 
the  auditory  nerve  or  be  dun  to  change*  wiihin  the  cerebral 
hemisphcrc-s  or  mctbilb. 

Cf/Ws  ^/■J^— Gell^*  propose*  to  ic**i  tfic  mobility  of  (lie 
os^icukr  chain,  and  cspeci;illy  of  the  stapes,  by  ct  mi  pressing 
the  oir  in  the  external  auditory  meatus  and  cbscrviii^  the 
eticct  upon  the  perception  ol  the  note  of  a  Lvtning  fork  in  con- 
tact with  (he  skull.  It  Ihe  foot  plate  i>t  thi:  5tapc^  is  movable, 
with  c:ich  condensation  of  nir  within  ttic  meritus  the  sound  of 
the  fork  becones  much  diminished  in  intensity  or  may  be  lost, 
rrap[)e;iring  ag:un  ns  the  pressure  i^^  relieved.  The  condensa- 
tion is  elYected  by  means  of  a  small  air  ba^  provided  i^Jlh  A 
Hexitile  rubber  lulie,  the  free  exiremily  of  which  carries  a 
conical  tip  which  can  be  inserted  air-tight  into  the  canal.  If 
the  labyrinth  is  attcctcd.  either  primarily  oi-  secondarily,  the 
tone  will  aho  be  diminished,  but  The  increase  in  pressure  wilt 
produce  a  sense  of  diz/incss  and  sometimes  tinnitus. 

Rohrert  considers  this  test  valuable  when  taken  in  con- 
nection  with  ktnne's  test.  According  to  hi**  investigations, 
when  Rinne's  experiment  was  negativr  Oell^'s  test  yi(rldf*d  a 
iiegali%*c  res^ill  in  seventy-three  ]ier  cent  of  ihe  cases  tested 
and  a  positive  result  in  hut  twenty-three  per  cenl-  When 
RiiineS  tent  was  positive  CiclltS's  test  yielded  negative  results 
in  twelve  per  cent  and  positive  results  in  eighty-eight  |icr 
cent  o(  the  cases  examined. 

The  patiE;r<.H  selected  in  these  CKperiments  of  Kohrer'a 
were  cases  in  which  the  hearing  was  very  much  impaired— ko 
much,  in  tact,  as  to  make  it  m<»re  than  probrdjle  that  a  lahy- 
rlnlhini"  ]r«ion  co-c-xKted  with  the  pathcUijrfcal  process  vvithin 
Ihe  tympanum.  Kohrer  lays  particular  stress  upon  the  value 
ol  Gelli^'s  experiment  in  dctcrmininfj  the  secondary  involve- 
mcnl  ol  the  labyrinth  tollowinfi:  an  inlTammatory  process 
within  the  middle  ear,  in  which  case  Rinne's  test  very  fre- 
quently yields  negative  rceu!t»> ;  if  Gell^s  test  ^ive*  ne;;a!ive 
results  as  well,  the  inference  that   the  tat>vrinth  is  afTrned  is 
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fully  warranted.  In  cases  whL"r<;  the  hearing  is  very  much 
mipEtired,  and  Rlnnc's  tesl  i*  positive.  Ocli^'s  test  is  alsi> 
usually  pQ*iiiv<',  ir  ihe  labyrinth  isaficcted. 

Hiui/itr/;''s  Test. — Arwithcr  cxpci'imeni,  calculated  todilTcrcn* 
tifttc  bctuxcn  l<*sfc»ns  nf  ihr  bl»yrinTh  iiinl  ihnsc  (i(  llir  mitldlc 
car,  is  thai  of  Eitclbcrg-*  It  depends  upon  the  principle  that 
a  nerve  cominuoualy  irritated  by  any  one  stimulus  becomes 
utifi^ued  alter  a  ceriaiu  time  and  peHonns  its  tunction  less 
readily.  It  Eollow«,  therefore,  that  when  the  perceptive  tract 
i*  in  Htk  abnormni  condition  this  cflcci  will  be  jmuluced  tmjrc 
readily  than  in  a  *tate  of  perfect  health.  Jn  pcrlorming  the 
test  a  lari^e  tuning  fnrlc  i\  m:i(te  tn  vibialc  in  froitt  uf  ihc^  r^r 
tor  a  period  of  filtccD  or  twenty  minutes,  the  instrument  bo' 
inj;  set  in  vibration  repeatedly  by  as  nearly  as  possible  the 
«amc  initial  force  as  s^>on  as  it.'i  oAcillations  become  weak.  IE 
aflcr  the  nerve  has  been  subjected  to  thiscontiruou*  t^tiniulus 
the  pcrceptiLm  interval  has  not  been  much  shortened,  the  re- 
ceptive :ipp:trntu£  is  .-ii^umed  to  be  in  a  normal  condition.  As 
the  v.ilue  of  this  iv%\  dtrpenHs  greattv  upon  ihe  iulrlligmcc 
of  the  patient,  lis  application  w  somewhat  limited.  A  much 
sinijiler  demonstralicm  of  auditory  fatigue  in  convt^titly  pre- 
sented, in  coses  where  prolonged  testing  with  sounds  which 
are  of  a  similar  character  a^.  for  instance,  the  watch,  acouiuctcr. 
or  the  whisper  yield  results  which  diUcr  grwilly  Iroiti  each 
other,  and  the  ability  In  perceive  the  sound  ste^idily  decreases 
a»  the  patient  becomes  fatii^ued.  We  often  note  a  simitar  con- 
dition of  the  nerve  in  what  Tnay  be  termed  the  ]>ersi*ilence  of 
an  auditory  impression;  for  instance,  in  testing  a  |)atient  with 
the  watch  it  will  fifien  be  Mated  that  the  xmnd  In  heard  either 
after  the  watch  b,is  been  stopped  or  has  been  removed  to  such 
a  distance  that  it  is  impossible  tor  the  sound  to  be  hcard- 
1'hifi  depends  upoti  the  fact  that  an  impression  once  made 
upon  the  aoditory  centres  i<  retained  by  them  for  n  longer 
|M^riod  than  normal,  demonstrating  the  fact  that  they  are  no 
longei-  in  a  slate  of  health, 

Oradfn^c'i  7W/.— Oradenignf  fimU  tn  cases  in  which  the 
acDustic  nervo-irunk  is  alTected  that  it  quickly  loses  n^  |M^wcr 
i\l  reactinfT  to  sonorous  slimnli  if  the  quality  of  the  sound 
remains  unchan^d.     In  other  word^.  the   nerve  is  quickly 
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flUgVCd.  11,  however,  it  m  ullowe<i  tu  re,^t  Inr  a  jE;hon  limc« 
It  isflgnin  able  to  perform  its  Junction.  The  simplest  method 
of  praciicinjif  ihia  test  U  by  the  use  of  a  tuning  fork  oE  about 
fifteen  hiin<]ml  ar  txvo  iKousanri  vibriitdms  ]>er  second  as  the 
source  of  sound,  Snch  :i  foric  i^  pi-rrrived  from  fifty  lo  sev- 
enty M:ci>ij(Ji^  uiulcr  miniial  coinliuims.  In  cases  uf  lorpiility 
of  ihc  auditory  ncr^f.  if  this  fork  is  5Ct  in  vibration  and  held 
close  to  ihc  car  its  note  ceases  to  be  audible  after  a  much 
shorter  intcrvaJ.  It  it  is  now  removed  a  short  distance  from 
Ihc  cAr,  for  a  lew  seconds,  and  again  carried  close  lo  the 
meatus,  it  will  be  Dgain  perceived.  This  manoeuvre  may  be 
repeated  several  times  during  one  period  of  vibration  of  the 
lorW.  It  veetn^i  (liiif  the  auditory  nerve  whrn  in  ihis  roiulition 
is  easily  latigiird.  but  nflcr  an  interval  ni  rest  it  way  read 
lo  a  weaker  Mimulus  than  that  ^vhich  failed  to  excite  it  alter 
it  had  been  subjected  to  that  one  for  a  certain  time. 

Gradenigo*  asserts  that  when  the  auditory  nerve  trunk  is 
involved  tlie  interference  with  (unction  is  parlicularly  marked 
for  the  tones  ol  the  middle  portion  oi  the  scale,  the  very  high 
jiikI  vcrv  low  tones  being  well  perceived. 

In  all  of  these  tests,  dependence  must  be  placed  upnn  the 
statements  of  the  patirnl,  and  much  of  the  accuracy  must  d& 
fiend  u|Mjn  llie  inlclli^cncr  and  the  correctness  with  which 
he  answers  questions-  Methods  have  been  devised  to  avoid 
the  nccc?wity  ol  introducing  this  clement  ol  error  in  deter- 
mining the  locaijnn  of  tlic  morbid  procesfi.  Thu»  Lucact 
condncled  an  eKl^.^"^tivc  series  ol  experimenti;  with  an  instru- 
ment which  he  termed  the  interference  otoscope.  The  device 
consisted  of  a  tirnin^  fork,  the  vibrations  of  which  ^ere  main- 
lainrd  ai  a  ciinsiaTil  anipliluilr  by  the  action  of  the  elrclric 
ctirrent  The  fork  was  placed  so  that  its  vibrations  ^err 
collected  by  a  fnnncl-shapcd  receiver,  the  smaller  end  of 
vrhich  was  prolonged  as  a  flexible  tube  terminatiag  in  three 
branches.  One  ol  these  terminal  divisions  w.i^  inserted  into 
each  external  audiu>rv  mcatua  of  the  patients  while  the  third 
was  inserted  inti^  cither  auditory  can;i]  of  the  examiner.  It  is 
thus  seen  itiat  the  vibraiions  of  the  fork  would  tie  conveyed 
tliroiiKb  i}ic  lubes  (o  both  ears  of  llii:  (lalieiil  and  Eo  llze  car 
o(  the  examiner  as  well     Any  obstruction  in  ihe  MAiiid<oTi* 
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dueling;;  appai^tus,  a*  u'<^  knovv,  renders  ihr  iransmission  of 
vibralory  hnfmlKei  mort  ditTicull  in  projwjrtiun  lo  lh<i  decree 
or  otistruction,  jiml,  ss  the  souru)  perceived  by  the  exiimincr 
represents  not  only  the  vibrations  coming  directly  lo  his  car 
— from  the  (grk — biU  aUo  the  waves  rejected  from  the  can* 
<>(  the  paticDt.  at  would  be  posMblc,  by  aliernuttjly  ck>^ng 
the  tubes  upon  the  one  side  nnd  tht^  other,  co  estimate  any 
variation  in  the  inteosily  of  the  sound  thus  pnxluced.  It  u 
evident  that  the  sonnd  would  be  more  inien*e  in  proportion 
A*4  thtr  traiismiltio^  mechitniMii  offered  an  obslnictioii  to  the 
inward  |)ri»gTerHs  of  thr  ifnpulM:^-  hi  other  \roids>  the  luore 
intense  sound  should  come  from  the  poorer  car  i1  the  conduct- 
ing apparatus  alone  \vcrc  aUcctcd.  (ireat  care  must  be  taken, 
in  conducting;  thU  lest,  that  the  tubes  at  the  binaural  stetho- 
scope shall  be  exactly  c<|ua]  in  kngtl:,  and  aUo  that  the  ear- 
pieces shall  fit  the  meatus  evnctly,  in  order  thnt  all  of  the 
reflected  waves  may  pnss  backward  through  the  iiibcand  into 
the  ear  of  the  e^^ininer.  This  te^t  has  Lreti  MMucwhal  modi- 
fied by  JaukaiJ*  in  the  following  ntiinner; 

A  vibrating  tnntng  fork  in  pl^iced  upon  the  vertex  of  the 
patient  and  the  receiver  is  dispensed  with,  while  the  auscul- 
tation lube  ol  the  examiner  tcrminnlcs  in  a  V  tube,  the  free 
extremitie.%  of  which  join  the  tube^  occluding  the  external 
canals  o(  the  patient  as  in  the  other  instrument  Under  these 
conditions  the  tone  conveyed  to  the  car  of  the  examiner  is 
re-entiirccd  by  iht^  acltun  uf  tht^  external  tue;itui£,  which  ac1» 
as  a  tesonalor  augmenting  the  sound  of  the  fork.  Under 
normal  conditions  both  car*  l>cinj;  the  ^lamc,  there  in  no  ob- 
struction lo  the  vibralion^  through  the  cranial  bones  to  the 
labyrinthine  Huid.  Irom  which  they  arc  communicated  to  the 
ossicular  chain,  to  the  menibrana  tvmpani,  and  iii  turn  to  the 
air  in  the  canal,  which  re  enforce*  the  sound  by  its  nction  as 
a  resonator  If.  however,  an  obstruction,  due  to  an  increased 
tension  of  ihe  laoy^inlhine  floidn  e^JMs,  which  prevents  tlie 
pa^^ge  of  the  <(oitml  ^vavc%  nntw^rd  fnmi  the  labyrinth  in 
the  o&«jcular  chain,  this  resonant  action  will  to  an  extent  lie 
diminished,  and  the  observer  will  perceive  that  the  j<jniid 
from  this  side  is  less  intense-  hi  other  w<»rds,  the  weaker 
fiound  will  come  from  the  poorer  car,  if  (he  impairment  ol 
Junction  is  due  to  increased  labvnnthine  tension.     If,  on  the 
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iithcr  hand,  the  vihr,itii)ns  rt(  the  labjrinlhtEic  fluid  arc  not 
impeded,  but  the  tirmpnnic  structures  cxtcrnnl  to  the  stapes 
arc  in  a  ftiatc  of  increased  tension,  the  resonant  action  ol  the 
c.inal  will  he  increased  on  account  o(  the  ri^iditv  of  its  wnlls, 
tbc  condition  (nvoring  :i  more  perfrel  reflection  of  the  sound 
vmv«a :  in  wtiich  case  tiie  stronger  tone  will  come  from  the 
poorer  cflr.  J:ink;iu's  clinical  investigations  ^nd  experimrnts 
seem  to  confirm  this  supposilion. 

Thc  dilTicult^v  oi  avuitling  errors  of  experiment  ;irc  so  con- 
siderable here  that  the  chief  use  of  the  procedure  will  be  aa  a 
coofirniatory  tcal> 

JJi/^  Uahaitic  /icacitttn  of  the  Auditory  JVcrw. — As  has  been 
stated,  llie  auditory  nerve  differs  very  little  from  other  spe- 
cial or  general  structures  of  a  similar  nature.  In  the  study 
of  nervous  dis<-';ise!i  in  general,  great  attention  has  been  paid 
to  the  reactions  of  nerve  tissue  under  electric^]  stimulation, 
and  the  changes  in  l.be  clcrclrtcal  [jhcnoiucna  wlot-h  innrbid 
processes  cause.  Special  attention  was  given  by  Brenner* 
to  the  effect  produced  by  the  galvanic  current  upon  the  audi- 
tory nerve,  and  he  was  the  iirst  lo  lormulatc  the  reaction  of 
the  normal  acoustic  ncrven  According  to  this  author,  upon 
the  application  of  the  galvanic  current,  a  sharp  sound  is  pro- 
duced at  the  moment  ol  cathodal  clrt£ure  (c.  c),  which,  as  the 
current  i*  continued,  is  fniTisfonnrd  into  ;i  conTinnoiis  ^ing- 
In|^  sfumd  (c.  d.).  At  the  moment  of  cathodal  o[icning  (c.  o.) 
tl»c  singing  cwiscs  iibriipUy.  Atiodal  closure  (a.  c.)  produces 
no  sound,  and  tlic  period  of  silence  is  continued  as  long  as 
the  current  piisscs  in  this  direction  (a.  d.).  Upon  onodal 
opening  (a,  o.)  n  low  sound  is  perceived  similnr  in  quality  to 
tliat  heard  at  cathodal  closure,  but  ol  less  intensity.  The 
strcnglhof  the  current  in  milliamp^res  repreaents  the  streugih 
a(  the  current  ncces?i-iry  to  excite  the  acoustic  nerve.  If  after 
caihodal  cto'^uri.''  ilic-  currcnl  Is  allowed  to  pass  for  a  few  sec. 
oikIs  and  the  ctrcLiil  b  then  broken,  it  will  be  found  that  a 
current  of  less  intensity  is  necessary  to  excite  an  auditory  ioi* 
prcssion  ifiun  ri  the  hr->t  instance.  The  same  follows  if  the 
experiment  is  repeated  forlhc  third  time.  These  variations  in 
the  strength  of  the  current  represent  the  primary,  secondary, 
and  tertiary  electric  iiriiability  oi  the  auditory  nerve.    Under 
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ofdliiary  coradiiicwv  the  T»rnr^  r;n|ijjrrs  so  s^ronj^  a  current  t" 
procltrcc  VI  audttnry  iniprt-sbiDn  upon  it.  a&  to  inak«  tl  nc;cc-)i- 
Mfy  to  cnndutlc  the  experiment  beiarc  ihe  vcaaimi  is  ol>. 
taifled«  on  account  of  the  pain  whkh  the  passage  of  the  cur- 
rent caivw«.  The  pnmary  irritibihly.  huncvcr.  should  not 
teJI  below  MX  milli^nip^res.  In  conditions  ol  hypencslhcsb 
tlw  primary  irritability  \*ill  be  found  much  below  this  licure; 
while  ill  cues  of  torpidity  of  the  nerve  tliis  nuniKiL  limit  is 
r*er«ded» 

fit  iheabit^ncf^  of  a  lnr|;e  galvanic  baliery.  a  simple  Mi^mge 
lottery  tii  fnriti  four  (it  Hght  vi>l(>  furui^he^  MifTicfent  current 
in  efMfolc  one-  f  o  maWe  all  of  these  tests  ;  tt  is  nccesHry  to  com- 
Irlnc  (n  the  circuit  a  reliable  rhcoalatand  a  mtlUamp^re-nictrc. 
The  current  abtaincd  in  this  manner,  while  not  of  great 
Mrcnulh,  ii  aTnf>le  for  the  purpose  and  pos^sses  the  advan* 
lli|£ft  of  not  bcin^  liiihlt^  to  the  variations  iu  Jnlen^ty  which  we 
§0  oftefi  find  when  the  dip  ceil  is  U!wd. 

Hnmc  ol  the  dry  cells  now  offered  for  sale  also  furnish  a 
0iinverdeiit  mrnns  fnr  Hertirmg  a  reliable  c^urrrnl  \^llhthrte\- 
|midiTu(e  iti  but  a  trifle.  Twrlvr  dry  cells  fLirnisli  a  current 
•Mflirirnt  for  taking  the  galvanic  reactions  of  the  auditcjry 
nerve.  In  no  iu*i1ance  should  the  ear  be  subjected  to  the 
neMon  til  the  electric  current  for  purposes  oi  cither  diagnosis 
or  1hentpeii»iit  without  ineliKlin^  a  rheo»tal  in  the  circuit,  by 
which  iu  intensity  can  be  controlled.  In  rmployin^  the  gal- 
Tanfc  current  as  a  means  of  diagnosis  it  is  aUo  essential  that 
a  milHAmp^Tc^tnelrc  be  added  tn  esliinatr  qiianiilattvely.  the 
current  eaiLsing  special  phrnnniena. 

Coiisiderjhie  difference  ui  upinion  exists  as  tu  the  pnijier 
tnethcxl  (if  applying  the  electrodes  in  conducting  the  Icsti. 
According  to  the  choice  oi  the  examiner,  the  electrode  applied 
to  the  tar  mny  be  phiced  eilher  upon  the  side  of  the  face  juM  in 
front  of  the  iraRus-orii  may  be  placed  over  the  entrance  of  the 
canat  nhtch  ba»  been  filled  with  water;  or  the  canal  may  t>e 
filled  with  water  and  fhe  electrode  immersed  in  this,  care  be- 
iii^  uken  that  tt  \*^  ini^jlated,  so  as  not  to  come  in  c^)niict  with 
the  walU  of  ilie  mejilus.  The  rimiit  In  ctimpleted  by  me^iis 
i>l  n  brtwd  rh^trode  placeil  i\]kig.  an  indifferent  region,  some- 
Itmra  on  the  Iku  k  uf  the  neck  and  sometimes  held  in  the  hand. 

The  experiments  ol  liradeni^*  are  of  considerable  in- 
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terest,  in  thai  ihey  rienmrslnit*  not  only  rl)c  reaction  o\  the 
acoufitic  n^Tvc  tci  electricul  ^lititult.  but  alsu  st^ein  U*  firov<;  con- 
clusively th;il  :uidilc*ry  hypcntsihcsi.n  15  noi  the  c:iusc  of  ihc 
ij^tcraEixaitonof  lUe  tuning  fnrk:  in  aUt-ciioiis  of  the-  iiii(U]l(_-car. 
The  invcsliurtliinis  i>f  Ihis  wrilL-i  sIhjw  tii;il  uliik-  ili<^  Mfiiiut 
maybe  rclcrrcd  lotllcbypc^a:srhclic^idc,  ins  often  btcralLfcd 
when  no  hypcra'^tlicsia  exists,  or  the  sound  mrty  be  rclcrrcd 
to  one  Mdc  cv^ti  wlici)  h3'pcraj5thesiu  cxbt^  uptm  ihe  ather. 

Anolher  mi<:restirig  result  drmonsl rated  by  these  experi- 
ments is  the  fact  that  electric  stimulation  o(  ihe  nerve  of  one 
lide  often  incieases  the  suscepiibiliiy  oi  ihe  uppoisiie  nerve  to 
ihe  :idinn  nf  ihe  ciirreMf. 

The  remark*  made  cnneerning^  rhe  rltclric  ;itcHiriiel<rr  a[j- 
plic*  lo  the  employment  ni  the  galvanic  lesl-^ — vii^»  fh.it  al- 
though valuable.  Itic  method  is  too  complicated  to  adniii  of 
general  u^e,  and  Ilie  amount  (it  additional  informution  jt^uined 
by  it  scarcely  compensates  lor  the  CNtra  time  required  (or  its 
applic^iiion,  We  shall  therefore  rely  principally  upon  the 
power  of  audition  for  lower  n<nesi,  the  hearing  power  for  high 
note*,  the  absolute  bone  ctuiducTinn  and  n  qunntitaiive  deter- 
mination of  the  integrity  oi  audition  by  means  of  the  whi^ 
per,  in  arriving  at  an  opinion  cniiceming  the  location  of  any 
Ic&ion.  To  these  may  properly  be  added  ciilicr  Eitelbcrg's 
lest  or  that  of  Gradcnigo,  to  afiord  infortnation  concerning  the 
case  with  which  the  nervous  apparatus  becomes  exhausted  by 
profon;»ed  stimulation  as  compared  with  the  normal  orj^an 
under  similar  conditions.  The  data  furniihed  by  these  latter 
te*t*,  however,  may  he  fretjueiitly  quite  as  well  obtaineti  by 
observing  closely  the  behavior  of  the  p:*lirnl  during  a  prf»- 
loiif^ed  functional  examjualiiur  When  the  pciccpiivc  ap|ia- 
ntus  u<  in  an  a^thcnic  condition,  it  will  be  Jound  that  pro- 
longed qualitative  and  quantitative  tests  are  followed  by  a 
marked  diminution  in  the  ability  ol  the  patient  to  perceive  a 
given  sound,  cleuionsiratinc  very  clearly  that  the  continuous 
stimulation  to  which  the  nerve  liv^utts  have  been  subjected, 
has  fiblaicd  tlicir  power  to  a  marked  extern. 

It  shotikl  he  reintnd>ereil  ihat  muicr  normal  cuudilion^ 
excitation  of  the  perceptive  tract  renders  il  more  senHlivc  in 
responding  to  stimuli,  as  is  clearly  sliown  by  the  cspcriments 
oJ  Urbaht»chit*ch .•    ThcMalemcnl  alrciidv  made  in  consider 
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ing  the  electrical  irntabilUy  nf  ilic!  aiidluiry  nerve  h  tin  lew* 
true  oi  the  rc^poiibC  ol  ibc  nerve  ^^Imcltircs  lo  sonorous 
ttitnuli— that  19,  n  sounding  body  allowed  to  vtbracc  before 
one  rur  mny,  to  a  marked  degree.  inHuence  the  perceptive 
power  o(  the  orgar»  on  the  opposite  side,* 
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CONGENITAL  MALt'ORMATIONli   OP  THE  AURICLE. 

A7<V  malformation  of  the  external  car  at  biiih  lias  for  a 
loaf  time  been  ctmsidercrl  M>invwhiU  indicative  ol  the  pres- 
ence fif  some  corrL"spi.>nding  mciitnl  impnirmcnt.  Thai  mental 
weskne&f^,  defects,  or  perversions  often  accompany  sucb  anom- 
alous anatomical  conditions  U  a  matterof  exptrrience;  that  the 
iwo  alwaj't  f»crur  loji^c'thcr,  however,  is  by  no  nerin*  true- 

Ojnccniing  the  classilkation  Di  ihcsc  nial forma tLjna  we  can 
divide  diem  into: 

I.  Deformities  of  particular  parts  of  the  auricle,  the  e iter- 
nal  car  as  a  whole  maintaining  \\%  tfcneral  outline. 

II.  An  anomalous  shape  or  a  malposition  oi  the  entire 
Auricle,  including  v:imtions  tn  size,  or  in  the  an|«lc  of  attach- 
ment to  the  skull 

ITT  The  presence  of  Hnme  anomn]au%  analncnical  amtli- 
lion,  such  as  certain  supernumerary  nppcndnprs.  Ji^lulru,  etc., 
tn  the  region  of  thr  tMi,  the:  auiicle  being  pie\nit  eithcj  in  its 
normal  form  or  being  more  or  less  altered  in  shape. 

IV,  A  cundilion  of  asymmeiry  between  the  origans  of  the 
opposite  Mdc*. 

Since  the  Inst  group  is  of  but  little  importnnce,  it  may  be 
disposed  of  in  a  few  wordfi.  Occasionally  we  find  one  auricle 
either  very  large,  or»  on  the  other  liand»  while  normal  in  con- 
lour,  uniformly  rednced  in  ?^ixe  without  any  other  rirpnrttirr 
Irom  th^  normal  standard.  Such  a  cnnditlon  can  he  looked 
upon  only  as  a  "  freak  of  Nature,"  and  i:^  in  no  way  associated 
with  menial  impairment,  nor  can  iiny  definite  cause  be  as- 
signed for  its  exiftlcncc  in  many  cases.     When  met  with  in 
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ihe  odiill,  a  careful  invc^tipatioii  of  the  pluvious  history  may 
r(>vcAl  somt  injurv  i"  tliildhood  w-liich  had  been  lor^tittcn, 
and  the  dclonniTv.  which  at  tin.!  viu%  rrmftidercd  contfcniial, 

!.  Deformities  of  particular  parts  of  the  auride,  the  ex- 
ternal ear  as  a  whole  maintaining  its  g:encral  outline. 

Artomalu-s  i'/  titc  lltitM. — The  socailcd  l>anvi(iian  car  anil 
Ibc  satvr  car  urc  examples  q\  niodvratc  anonialits  of  ihis 
character.  Wngcnhaiiser*  h:is  reported  an  instiincc  in  which 
ihc  upper  pnrt  of  ihc  helix  was  absent  on  both  sides,  n'liilc 
Slcitfrf  iind  SchiibtTl  {  hiivc  rept>iicd  iiiKUiiceK  in  w^hich 
ihc  hcHs  was  abnormally  drvc-lopcfl.  hanging  downward  and 
forw.inl  as  \\  fl;t[i-  hi  SlrUri"**  t'.a%c  tlit:  anllhclix  was  also  in- 
volved, and  thedcfonnily  wa^  so  cxtciwivt  a*  \\y  i^b^fnicl  ihe; 
entrance  to  the  meatus.  KclicI  was  obtained  by  a  plastic 
operation. 

Amm<ylws  0f  tki'  Amih€iix,—^\vf:xK  the  antihelix  is  litrong- 
\y  developed  it  mav  project  beyond  the  line  of  the  helix  to 
such  :m  E^xteot  aK  to  convtiuite  a  deformity.  This  i«  most 
noticeable  when  The -lurkle  is  v it? wed  from  behind.  Grade- 
nigo  ha*  ijbserved  this  coadilion  more  frtquently  in  females 
tb^ii  in  males  'i"d  consider*  it  more  Cfimmnn  amon^  the 
criminal  and  insane  than  among  others.  In  a  case  observed 
by  the  author  tlic  antihclix  projected  fully  one  eighth  of  an 
inch  above  the  plane  oi  the  he(ix.  nnd  a  condition  of  asvm- 
melry  was  also  present,  the  anomalous  condihoit  being  partic- 
ularly wdl  marked  upon  the  left  «ide:  upon  this  side  also 
the  lobule  was  small  and  terminated  abruptly  at  the  aniiinig^iis. 
The  intellect  was  nonnaL 

Bomrtimrs  an  abnornuil  development  of  the  superior  crus 
of  ihe  anthcli3(  pushes  the  helix  upward  and  forward,  gii-ing^ 
rJ.HC  to  what  is  called  the  pinnted  car. 

AmmaUes  of  tkc  LohnU-. — The  lobnk  is  abnormally  larj^c 
m  the  black  race,  renching:  such  a  development  amtmg  the 
Kafhi-ft  ihat  by  picrcin^^  ii  iti  a  particular  manner  :i  sufhcienlly 
capacioui£  cavltv  is  formed  within  tht;  lobule  to  serve  as  a 
pouch  for  ntrryin^  tobacco. 

Occasionally  the  lobule  \s  wanting,  a%  in  a  case  reported 

*  Arrhiv  tur  OhrrnhHIkcindc,  vet.  riv,  fi,  ;j. 

t  lltid  ,  vut.  VKi.  p,.  i^g. 

\  tlflJ.,  voL  uii.  pp.  sii  ^>- 
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by  Binder,*  while  Sxencst  mcinions  an  instaiiCL^  in  which  i\i*i 
Lohtilc  was  rudimtniary  ;  there  was  abo  an  absence  ol  the  ex- 
ternal auditory  meatus  and  a  faulty  development  of  the 
correspondirg  side  of  ihe  laue.     Pmbal^ly  the  nn;!^l  frequent 


FiCu  ftj.— Annmolnm  rlivuinn  r*r   Ihc  flnUhrlii    iwiio   Threw  tfvrn,  Ihc   Jnwffflf  #hich 

Joloi  itic  crltu  hdicU.    (From  a  pTuiiaKnpli.) 

deformity  in    (Ms  region  is  cleft   Idhule,  the   iif>pc-arancc  rc- 
tcfnbline  clnscly  that  seen   wlicn  the  Ir^biilc  hai  been  lorn  in 
H  the  direction  vi  lis  Long  axis,  by  tlie  lorriblc  removal  of  an  car. 
H  tmg  from  the  ear. 

^^  AnoNinJUs  oj  the  Tragus* — The  trajfUit  may  extend  back- 
^Hnrd  and  be  of  such  sixe  as  to  olfer  an  actual  ubstruciior;  to 
^^ne  i;ntrance  of  sound  waves  into  the  melius,  McJiriflc  %  ha* 
olw>erved  a  ca^e  in  which  there  wav  a  nidiiiientary  tragus  ay 
^p  !ti>ciatcd  with  other  abuorrn[tic:>  of  development. 

Anomalits  of  tht  Antitni^ns. — Malformnlion  here  is  cxcccd- 
ingly  rare,  Sjrcnt:!*"  uLicrvcd  an  instance  in  which  two  spurs 
oJ  cartiJage  projected  from  the  aniitragu5  into  the  canaL 


t  Arch,  (ilr  OhT*nhcill(iimk,  vd,  %\\\,  jv  185, 
t  EdJnbiirgti  Mod,  JuLtmtl,  AprU,  1B81. 
•Arch.  f4(  Ohwnlicilkuiidc.  ml.  "vl.  \>-  J4tt 
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II.  An  anomalous  shape  or  a  malposition  or  rbe  entire 
auricle. 

This  condition  in  its  iiiohI  ]iFiinLiiincL*d  lorin  is  commonly 
known  m  cntcrotid*  and  depends  upcm  an  aric^l  or  perversJun 
o£  tlic  process  o\  dctfclopmcnl  which  rcsulltt  in  sti  cmn^^lctc  a 
maUorrimdon  Ihut  the  distinctive  parts  of  the  cxternni  car  arc 
no  lonjjerwell  defined.  The  condition  may  be  unilaicml  or 
bilntml,  nnd  is  frc<|tient]y  associ;itcd  with  cu^xistent  miilfor' 
niation  of  the  deeper  pnrts  ot  the  audilory  apparnTu«.  F'>r 
This  r^'asun  the  condiiiun  ineiirs  sptcUl  aiu-iitioii.  Mitroiia  Is 
a^ucj^tcd   in  ttir-   nT:iji>rity  id  in^laacrK   wilh   n   cimipleic    ab> 


Fj<i   OC— MiciotU. 

scnce  of  the  external  auditory  meatus,  or,  in  cases  where  ihe 
canal  exists,  ii  i\  a  rudirneiUary  struclnre:  the  ossicular  chain 
j»  IrtqLirntly  poorly  devohiped  or  absent,  and  an  anomalous 
condition  h  coauiiou  in  the  Ubyririlh  as  wl-II. 

'llie  dcJormitv  may  not  br  confined  tn  the  car  alone,  but 
ihc  entire  side  ol  The  face  mny  be  poorly  dc^xlopcd.  The  ap- 
pearances vary  greatly  in  diHcrcnt  cases,  and  an  attempt  to 
describe  them  woiikl  be  but  a  recital  of  particular  irstances^. 
Fig,  Tjfi  is  a  drawing  ul  a  case  observtfd  by  the  author.  In 
this  case  !he  left  car  presented  an  anomalous  formation  of  the 
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snlihelix  (*«e  Fiy.  65^.  while  there  was  welUrrwirkud  microtia 
upon  ihe  right  stcIc-  At  birth  thr  ni^ht  ear  wns  much  more 
dfrfornjcd  ihiirr  ihc  picture  sliows  it  to  be.  ihc  hcHx  ai  thai 
time  hciiijjf  a^iherent  by  its  :inren>-Mj|>t'r](ir  hiirrlcr  10  the  in- 
tc^nncnt  in  front.  Tin:  lutanriuis  sur(;icrs  separated  spoma- 
rwously  a  Icvr  weeks  after  birth- 
Treat  meat— Where  the  ricformiiy  Is  but  moderate  an  at- 
tcmpL  al  corrt:clitjn  by  a  plastic  operation  may  be  made  in 
early  childhood.  Re<;ardinij  any  attempt  to  form  an  artiti- 
ciai  meatus,  the  results  have  been  so  unsatUfactory  that  it  is 
seldom  desirable  to  operate  for  this  purpose,  ff  the  rudi^ 
nienlary  ninal  i^  pri-*irm,  its  si^c  may  be  increased  by  surgical 
measures,  but  tJic  frequent  matforinaliun  iil  ihe  rircper  Mnic- 
lurci  commonly  rentiers  ihc  oprratinn  (utile  in  improviiTg  liie 
function  of  the  organ.  If  aiiy  aucnifiL  is  to  be  made  to  restore 
the  patency  of  the  canat.  it  Ah(nil<)  be  delayed  untillhe palicnt 
is  old  enough  10  ^ive  information  in  regard  to  the  power  01 
sound  pcrcepiiun  either  through  the  air  or  tlirou^b  the  era- 
nial  bones.  The  techi^ique  of  the  optraiion  frjr  re-establishing 
the  meatus  will  lie  described  under  polyoiin.  The  plastic 
opcratUiD  on  Iht  auHclt-  for  ihe  relief  uf  the  deformity,  hi>w- 
cver,  may  be  done:  very  early-  When  a  high  degree  of  dc- 
forntity  is  prcsciil,  il  seems  advisable  to  excise  the  entire  au- 
ricle a  nd  supply  tT?  pbcc  by  an  artihcial  device  rather  than 
attempt  its  rcsloraiion  by  surgic&i  measures,  which  will  at 
Ibe  be?rt  leave  &  mise^hapen  or^n. 

From  a  prnctical  poiat  of  view^  one  of  the  most  interesting 
conditions  Included  in  this  group  is  that  in  which  the  angle 
between  the  organ  an<l  the  lateral  aspect  of  the  skull  h  cun- 
siderable.  This  cnnsliiutes  a  drfomitly  amenable  to  ireat* 
menl.  and.  esjiecially  in  the  fcmaU-  se>i.  one  for  which  wc  arc 
ttccasjQiially  consulted.  H  ncHieed  10  inTancy.  or  even  in  early 
childhood,  the  sitnplc5t  plan  for  corrccti^m  is  to  coal  ihc  tK"v 
tcrior  aspect  ol  the  auricle  and  the  adjacent  cutaneous  surface 
of  the  heiid  with  collo^lion,  the  ear  being  then  pressed  to  ihc 
side  of  the  head  and  hc]d  in  position  until  it  adheres.  If  nec- 
essary, several  light  scrips  of  gau7e  may  be  passed  over  the 
top  of  the  auricle.  hrjldin[j  it  closL-ly  ii>  thr  »ide  of  the  ht-ad. 
and  fastened  with  collodion.  Pcr>ntencc  in  this  plan  of  treat- 
mctit  will  usually  be  successlul  in  correcting  the  conditiom 
In  adult  life  liille  can  be  gained  by  this  method,  and  resort 
must  be  had  to  some  operative  meaisurc.    This  is  best  effected 
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bv  rernoving  an  i^llipticiil  xifgnic^nt  of  the;  inlcgumrnl  (njni  tl 
[»o»Lcrior  surface  uf  the  auricle,  the  posterior  incision  piissii 
just  beyond  the  line  of  ailachmcnt  to  the  auricle;  the  lntcfE:u- 
mcDt  is  then  disscclod  up  \rvra  the  posterior  surface  of  the 
auricle  tor  a  suflicient  distunce  to  permit  ol  an  approximi- 
tion  of  the  edges  of  the  wound.  Occasionally  it  ts  ncces&ary 
to  excise  a  segment  of  the  cartilaginous  framework  as  wdl, 
in  order  that  the  ear  may  be  restored  to  the  proper  pofiition. 
ITsu^tlly  the  clifTjculiy  is  sufficiently  wrll  ovei'come  by  approxl* 
mating  the  c<lge^  of  the  cutanctnis  wuuml  wilhmjt  rcinovir^ 
any  of  the  cavtUagiiious  framework,  the  tension  due  to  tiie 
elasticity  of  the  cartilage  being  easily  overcome  by  the  su- 
tures. Under  aseptic  precautions  and  tviih  curtta  perfecl  po- 
sition can  be  secured.  General  ana^^sthesiA  is  usually  neces- 
sary, although  it  is  possible  to  perform  the  operation  under 
local  anesthesia.  It  h  well  to  np^niie  upon  the  two  organs 
separately,  using  the  first  as  a  standard  to  which  (he  other  is 
made  to  conform. 

!IL  The  presence  of  some  anomalous  anatomical  condi- 
tion,  such  as  supernumerary  appendages,  tistulcc,  etc.,  in  the 
region  of  the  ear,  the  auricle  being  present  either  in  its  nor- 
mal form  or  being  more  or  less  misshapen. 

A  itriru/'ir  W//-'w^/-/^nv,  ////  Gotcrni  F\^rfn  &/ the  B'sr  Mnj^ 
frrservuf^ — Abnormities  belonging  to  this  class  are  the  sim- 
plest with  which  wc  have  to  deul.  The  most  frtqueni  region 
fo(  the  appearance  of  supernxjmctary  appcndagi's  is  the  re- 
gion of  the  tragus.  A  case  of  this  sort  occurring  in  niv  own 
practice  is  shown  in  Fig,  67,  The  prominent  cartilaginous 
process  consututing  the  dclormiiy  was  iocated  just  above 
the  right  tragus,  was  about  three  fourths  of  nn  incfi  in  length, 
and  projected  forward  and  outward.  The  tragus  iUelf  could 
be  fell,  but  was  rudimentary. 

Banh*  ciics  an  instance  in  which  a  rndhneniary  mam- 
mary  gland  was  located  just  below  the  lobule  upon  one 
side. 

A  condition  belonging  to  this  class  consiiiutcs  what  ii 
known  as  '■  fistula  congenita  auris"  (Fig.  68).  Its  occurrence 
ts  due  to  an  arrest  in  development  of  the  auricle  itseU,  or,  a£ 
is  believed  by  some,  it  indicates  an  incomplete  closure  of  the 
first  visceral  cleft  during  fu-Tal  life.     That  this  is  eonsldere<i  a 


•  Vlrchov's  Anhjv^vd-  \\i,  p^rt  Ui. 
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somewhat  rare  malfnrfnniion  U  pmbably  due  tti  tht^  fuel  that 
It  seldom  gives  rise  to  symptoms  ^id  co[iscqucnliy  many 
cases  pa»5  unnoticed.  F^ur  cases  of  this  deformity  came 
under  my  own  observation  during  a  period  of  nboul  a  year. 
Fie.  ^3  rcprcscats  an  appearance  which  is  tairly  typical.  The 
deformity  may  occur  either  upon  one  side  alone,  or  it  may  be 
bibteral.  [none of  my  cases  the  fistula  was  located  ju*t  above 
the  tragus,  while  in  another  the  orifice  of  the  tract  was  situ- 
ated one  inch  above  this  point  and  presenied  an  opening: 
about  one  Mutb  cif  ^in  inch  iti  diarnf^tci  throug^h  which  a  ]>n>bc 
could  be  pasiird  dowawaid  and  inward  Jor  hali  an  inch.    On 


FiCL  Aj.'^Auriuulat  *|]|>ciii]4^& 
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the  opposite  side  the  site  ol  the  hstuia  was  occupied  bytishal* 
low  depression  which  did  not  admit  even  the  finest  probe. 
Occasionallv  o  slic^ht  discharge  exudei  from  the  orifice  ol  the 
liitula,  and  in  a  case  reported  by  PfJllgt-r*  rhc  apprnrarce  of 
a  purulent  discharge  from  such  a  source  was  always  preceded 
by  arufp  p:iin  in  llii^  *'ar-  U'hrir  llie  wa!U  of  ihc  hinus  ^e- 
crctc,  a  blocking  ol  the  orifice  may  cause  a  retention  cyst  of 
considerable  dimensions*  An  inMancc  of  this  is  cited  by  Ur- 
biintschittch.t  The  mrwt  common  location  (or  such  fiatulfe 
is  in  the  vicinity  ol  the  trajjus,  although  they  are  occasionallj 


*  MoiiJituchfifl  fUr  OhrcnheilkanJc.  1S74.  No,  ir. 
\  If«brbuch  d*t  Ohrrnhpillt ,  thin!  rtliiion,  nv^D.  ji.  ^. 
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met  M-ith  in  the  helix  :ind  in  other  localities     BLrncU  **  states 
that  ihcsc  tistulw  may  lead  into  the  tympanic  cavity. 

Treatment— The  appendages  should  be  removed  by 
means  ol  iKc  knik\  The  operation  is  exceedingly  simpler. 
When  they  present  in  the  region  of  the  tmffws  it  is  welJ  in 
excUing  (he  growth  lo  form  a  icgumcnlary  flap  from  the  cov- 
ering of  the  iinfrrtur  stirface  of  ihc  appendage,  which  ir^in  f>e 
folded  backward  over  the  stitmp.  bringing  the  line  of  the  su> 
ture  clo^c  to  the  entrance  uf  the  meatus,  ^s  the  ctcairix  is  less 
visible  in  this  position. 

Fismla  congenita  auris  demands  no  trcolmcnt  excepting 
in  thoKe  instances  where  a  r^ttntion  cytit  has  betD  formed  by 
the  occUision  of  the  orifice  of  the  sinus-  This  condition  is  re- 
lieved by  a  simple  incii>ioii  and  the  cvacuiUlon  of  the  coiitenis 
of  the  tumor,  Ihe  walls  being  curetted  with  a  sharp  spoon  to 
sccnrtr  nn  obUteraliun  of  the  cavity. 

Pviyotiu^ — ThU  ti^rm  is  applied  to  a  congenital  dcrfiJrniity 
in   which,  in  addition  to  microtia*  ccrtnin  supernumerary 
.  .  growths  are  met   with   in 

the  immediate  vicinity  of 
the  car.  but  entirely  distinct 
from  the  deformed  auricle. 
Oecysitinally  ihey  occur 
with  a  perfectly  normal  at^ 

»iiLlf:,  the  f;ict  rhif  thcv  arc 
not  .ittachtd  to  it  diMin* 
ffuishing  them  from  the  au> 
ricidar  appcndajL^cs  already 
described.  The  condition 
is  sometimes  associated  uith 
congenital  aural  Itstula,  as 
in  the  case  reported  by 
Blirkner-t  The  dcformitjr 
may  be  hilntend  or  unilat- 
eral, and  the  aupplcmcniary 
organ  may  present  a  variety  ot  shapes,  the  most  common 
being  that  ol  a  srnntl  warrlike  excre±icence  situated  upon  the 
check  in  front  of  the  cKtcrnal  mealLis.  Wfien  this  multiple 
deiormity  exists  there  is  usually  considerable  variation  in 


Fw.  6g.— iVjlycrtlfl* 
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^izc  and  shape  ho'ivcc'n  the  nicmbers  of  the  group.  As 
already  stated,  n  norm;tl  auricle  is  seldom  found.  aUhough 
ihis  may  be  the  case.  The  cuiKiiiion  usually  occur*  m  con- 
iicctifni  Willi  microlm.  An  in^Uuicc  of  this  kind,  observed  by 
me,  U  depicted  ia  Fig-  69.  The  auricle  upou  the  affcctcii  mJc 
was  represented  by  a  eutincous  fold,  beneath  which  ihcrcwas 
a  cartila>:uit>tjs  framework.  This  was  bent  iortvard  upon  Ihc 
cheek, coverini^  the  normal  sttcol  Ihc  meatus.  Upon  the  pos- 
Icrior  surface  there  wa*  a  weUdetined  groove  bciwcen  the 
cartilaginous  ;]nd  nuncartilaginutLs  portion.  About  tbree 
fi>urth?(  i:f  ;iiL  inch  in  front  oi  the  anterior  margin  of  this  de- 
fortncd  aujjc)e  was  a  sirmttp  warltike  proEnliiem.c  r^jj resenting 
a  second  ami  rudimentary  pinna^  it  being  situated  too  farantc 
riorly  to  rcprcsciit  the  tragus.  The  hbro-cartilaginous  lamella 
already  mentioned  was  freely  movable,  and  jn^t  bcnc^ath  its 
attachment  a  frli^^ht  depression  could  be  iellp  Li  was  impossi- 
ble  to  determine  wiiciher  Ihc  external  auditory  me.ituB  was 
presimt  or  not.     The  ear  of  the  opposite  side  was  n,ormal. 

Tlic  rrmarks  oiade  under  riii<TntTa,  n-g^ri-ling;  a  fniilfy 
development  or  a  coinpleic  Jtbsence  of  the  <ieopcr  portions  of 
the  auditory  apparatus  a[]p]y  cquLiLiy  wcli  to  the  condition 
ol  pol/ctio. 

Treatment — The  small  supernumerary  appendages  arc 
usually  easily  removed,  where  ihey  are  br^e  enough  to  con- 
stitute a  seriuus  dcformitv-  The  di><rigurement  tvhich  they 
cause  is  usually  slight,  however-  For  a  correction  of  the 
larger  raalforiHLil  tu\is*i  i^^jmmUtg.  a  pbstic  operation  may  be 
attempted,  alrhnugh,  ,is  in  microtia,  more  salisfaelory  results 
may  be  expected  by  a  complete  removal  ol  the  deformed 
member,  its  place  hc'iu^  supplied  by  an  artihcial  substitute. 
Concerningj  the  establishment  of  the  meatus  *urj;ieally,  the 
remarks  already  made  under  microtia  apply  equally  well 
here.  Even  if  it  is  possible  to  construct  the  meatus,  it  is 
scarcely  possible  to  secure  a  conditi<»n  of  j)ermat»."ni  p:\teney. 
When  it  seems  desirable  to  attempt  this  opt-raticm  ihc-  tech- 
Diquc  h  a«  fuUows : 

The  field  of  operation  being  rendered  thuroughly  aseptic 
by  shaving  the  parts  and  cleansing  them  with  soapnnd  water, 
•nd  subsequently  with  eiher,  an  inctsiofi  is  made  jufit  behind 
the  attachment  of  ttie  deformed  pinna.  The  soft  parts  arc 
divided,  exposirg  the  bone,  after  u-hich  the  anterior  flap,  in- 
cluding Ihc  periosteum,  is  turned  for^'ard  upon  the  cheek,  ex* 
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posing  thr  region  normally  nrcnpied  hj-  thei*x(cnml  niiflitory 
cana).  A  thorough  search  must  ncict  he  mndc  for  any  ojjca- 
ing  in  the  bone  which  may  represent  a  rudimcatary  lucatuA, 
and  if  such  a  ch;inncl  is  discovered  it  should  be  CAUtioi;»ly  en- 
Larked,  by  means  of  cither  chisch  or  burs,  the  latter  bcirijf 
propelled  by  nn  ordinary  dental  eni^ine  or  an  electric  motor. 
When  no  fistula  is  present  the  btme  may  be  cautiously  exca- 
vated in  the  rci^ion  corresponding  to  the  proper  position  of 
the  mc:ULi*i.  Great  care  i%  necessary  during  the  emire  pro- 
ccdurCp  as  dam^tge  may  be  done  to  imp(»rtant  adjacent  struc- 
tures Aficr  the  canal  has  been  iormcd  our  means  for  secur- 
ing its  patency  will  consist  in  the  insertion  of  an  aluminium  or 
rubber  lube,  which  will  scpamtc  the  opposite  row  surfaces  and 
allow  the  deep  parts  to  be  thoroughly  cleansed,  duKng  cica- 
triuition.  As  the  anterior  flap  when  replaced  would  cover 
the  newly  formed  channel,  it  should  be  perforated  over  tne 
orifice  of  the  meatus  by  making  two  incisions  bisecting  each 
other  at  light  angles.  Four  trimgular  f\aps  are  thus  furinedH 
which  arc  to  be  inverted  into  the  oriftce  of  the  canal  and 
maintained  Ja  posllion  for  the  first  lew  days  by  a  gauze  jjack- 
in|r,  alter  which  the  metal  or  rubber  Idbt:  already  mentioned 
is  to  be  employed >  As  soon  as  healthy  granulations  spring 
upf  a  method  which  suggests  itself  as  exceedingly  feasible 
would  be  Thiersch's  method  of  skin  grafting,  as  we  might 
thus  hope  til  secure  a  fcgumrutary  lining  lo  the  passage  and 
prevent  its  contraction  during  ck^tlrizalion.  Such  an  opera, 
tiou  should  only  be  performed  at  \hc  earnest  soHcitalion  of  the 
parents,  in  the  case  ol  a  child,  or,  it  the  patient  has  reached 
adult  life,  only  alter  the  extreme  uncertainty  of  the  result  hns 
been  fully  explained. 


CHAPTER  vr 


WOUNDS  ANn   INJURIKS   OF  THK   AURICLE. 

It  15  seldom  ih^it  wc  sc?  incised  or  punctured  woun<ls  in 
tbis  particular  ponion  of  the  body,  aUhough  occasionally  we 
nrr  (;n1[rrr)  ii|inn  (<»  trtr'M  tlrfcirmitv  which  h;is  rruih^d  from 
wuunds  of  this  tharacltT  inflic[t-{]  m  some  preceding  jjeritHL 
Mere  the  ordinary-  rules  of  pla^tiic  surgery  will  eruiblc  us  lo 
secure  sali«lac;tor}'  results.  In  pcHoruiingf  any  plasric  opera- 
lion  upon  ihc  auricle  it  is  well  to  remember  that  when  the 
Ltire  thickness  of  the  external  enr  is  involved  all  sutures 
lould  be  inserted  upon  the  poBlcrior  surface  of  the  orpran. 
acctinilc  approximaiion  ol  the  cutaneous  edges  bcjn^  ^eurcd 
by  |>asii»g  ihe  »ritche»  deeply  into  the  carttln^nouti  framt:- 
work.  bul  nol  bringing  thcni  out  through  the  intepumcnr 
covcrinij  the  anterior  surface. 

In  the  treatment  of  lacerated  wounds,  which  arc  more 
frequently  met  wiih,  we  should  attempt  lo  save  as  much  tis- 
flue  as  pn&sible,  crrin;:  rather  in  thi^  direction  than  in  that 
of  removing  any  part  which  possibly  may  possess  sufficient 
vitality  to  snrvivc-  The  eJges  of  iht'  wound  should  be 
liioToughly  cleansed,  nndasa  primary  |)rocedurf  a  few  sutures 

ly  be  appHc-d,  holding  the  parts  as  nearly  an  possible  in 

dr  Dorrnal  position.  It  is  n  simple  matter  after  the  circula- 
fimlias  been  thorough  Ey  rc-cstablishcd  to  secure  a  more  exact 
approximation  and  relieve  whatever  deformity  may  be  present. 
As  the  auricle  is  composed  so  largely  of  cartilage,  any  severe 
brui^n^  of  the  tiMuc  is  likely  to  be  followed  by  a  sh,irp  peri- 
chondritis, and  unlesK  there  is  so  much  laceration  as  to  contra- 
indtnitc^  ttu'  |ihin,  il  is  well  to  anf  iriEvifr  such  an  Jiiliirk  1>v  thf. 
cmploymeEit  of  cold  locaUj  ior  the  liist  IwciUy-four  hours 
after  ihc  injury  has  been  t'cceived  :  itubftequcntly  proper  atten- 
iD  may  be  g^iven  to  the  correction  of  deformity. 

Contused  wounds  of  the  auricle  without  laceration  of  the 
integument  are  of  frequent  occurrence.    Such  an  Injury  re- 
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5tilt»  citlicr  in  the  fiirm:iticin  of  n  h;cniMomA — an  effusion  of 
blood  [xncath  The  perichondrium — or  in  an  acute  perichon- 
dritis;  in  either  case  the  appearance  is  almost  identical,  Tbc 
injured  region  is  occupied  hy  a  somewhat  ji|>heric3l  tumefac- 
tion, the  normal  oulUne  entirely  dis:Appe:xring.  Upon  patpn- 
lion  we  discover  that  the  contents  of  the  lunior  arc  evidently 
fluid.  The  surface  v;LrieTf  cuiiMcler^bly  in  culor,  occuidbt^ 
to  the  partiLubr  in;uiner  in  wliich  the  injury  w:i>  inflicted, 
and,  to  a  less  extent,  the  character  ol  the  Huid  contained.  U 
this  15  blo<.Kl.  the  surlricc  b  of  a  dull  deep-red  color,  whik  if 
the  tumclaction  is  an  evidence  oi  a  perichondrilis,  with  an 
efft^sion  of  serum,  the  surface  is  of  a  much  lighter  tint,  bein^ 
either  of  a  bright-rose  tinge,  or  occasionally  not  differing 
widc-lv 'rorn  the  iniegument  covering  the  tinuflccrietl  portion 
of  the  member.  Hither  condilton  may  remain  ([uirsccnt  for  a 
long  peiiud  ;  may  disappear  spontimeotisly,  Ica^ii]);  but  sH^litt 
or  marked  deformity  ;  or.  as  a  third  possible  tcrniinalion.  the 
contents  mny  suppurate  and  be  evacuated  sponlancously- 

Whcrc  the  contents  consist  of  extravasaled  blood  the  car- 
tilaginous framework  haf;  usually  been  fractured,  and  certain 
portions  will  almost  inevitably  become  necrotic  ^nd  cxf<^iatc 
with  the  prtMluciion  of  convitk'iabk-  rleformiiy^  On  the  other 
hand,  a  simple  ptrrirhond rifts,  whcrr  m»  franttitc  h,is  lakc-n 
place,  may  disappear  without  seriously  changing  the  contour 
of  the  car, 

Amonj^  professional  wrestlers  and  boxers,  the  ear  is  fre- 
quent!}- subjected  to  violence  not  sutficicnt  to  produce  an 
acutc^  penchordritis  but  enough  to  cause  a  mild  inllnmmMi 
of  the  pfrriL-hondfiumr  so  slight  as  to  give  rise  neilher  to  dis-' 
romfort  to  the  patient  nor  to  apprrdable  deformity  immedi' 
atcly  after  the  injury.  This  djroni*:  iiiflanirn;ilion  finally  gives 
to  the  car  an  appearance  which  is  somcwh;it  ch a r;ict eristic, 
known  as  "  prize-fighter's  car."  all  the  delicate  outlines  of  tbc 
anterior  suHace  ot  the  pinna  bcin^  obliterated  by  the  deposit 
of  new  tissue  in  various  localities.  Occasionally  the  deJormily 
reaches  *tuch  a  high  degree  as  to  resemble  closely  the  condi- 
tion resulting  from  a  severe  acute  pcrichondticis  with  cartllagi- 
uous  necrosis- 
Treatment — The  treatment  of  an  acute  pcricbondriUs  re- 
suiting:  from  contusion  consists,  first.  In  the  local  applicalioi 
of  cold,  provided  the  case  is  seen  within  twcnty-ioiirhoursAftci 
the  injury  has  been  lafiictedH     During  this  period  the  efiusioQ 
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VtO.  JC3.— Aurtl  ice  bag. 


Ol  senim  will  scarcely  rrach  any  con);Lclc;rnblc  amount,  and 

our  efforts  should  bt  directed  to  the  purpo&c  of  prcvenliog 

the  e\iravasaiiiin  of  flvjiLl.     The  m oil  convcnttrni   way  of  'a^ 

plying  cull!  h  by  mcinis  nf  rhe  ice  Iki^, 

shown  in  Tig.  70.    The  mastoid  region 

should  be  covered  by  a  pad«of  ctntun 

so  as  to  snppttrt   the  ha^  ri^iiinst   the 

posterior  stirlacc  of  the  auricle,  while 

the  anterior  surface  may  be  covered  by 

a  srnnll  ihiX  ice  b;ig. 

VVhrn  sL'en  ui  n  l-iicr  period  and  after 
efTuNLOEi  lias  litken  |»Iac:e  efTurt?t  %linij1tl 
be  directed  towarti  the  relief  of  the  de- 
formity. It  is  a  simple  matter  to  a^- 
pfratc  the  cl!uscd  tluid,  and  caui^c  the 
auricle  lo  rty-umc  a  pcrttcily  normnl  ap- 
pe:jraLicc,  bi:l  unfortunately  the  result  is  often  but  temporary, 
el!uMon  taking  place  again  very  soon.  It  ise  scarcely  ncccs- 
Kary  to  ^ay  tli^il  fn  ;i«pir;Ltiiig  ihi-  (\uU\.  slriif  anliM-'plic  jiie- 
cautions  as  to  iht*  insirunictits  and  tlic  field  of  operation 
should  be  observed.  Afier  the  opertitum.  it  is  well  to  injure 
close  contact  ol  the  surfaces  which  have  been  separated  by 
the  cliuMun,  by  means  of  ft  clamp,  the  simplest  device  beings 
an  ordinary  wooden  spring  cloihevpin,  the  spring  beinj;  so 
weakened  as  to  avoid  undue  prc&surc  upon  the  aiuiclo,  while 
the  fikin  h  protected  by  covering  the  anterior  ard  posterior 
aspect  of  the  auricle  with  :i  thin  pad  of  cotton.  Such  a  device 
may  be  worn  during  the  nif^ht,  and  may  prevent,  to  a  cerlnin 
exfeni,  the  rrappKirance  nf  I  hr  rffiiMon.  The  pressure  excilen 
a  slight  in6amniation,  which  may  cau<;e  adhesion  of  the  sep- 
arated surface*  and  cffccluaUy  prevent  a  rcaccumulntion  of 
fluid.  Unfortunately,  aijiiration  in  not  attended  by  uniformly 
lavorfible  results,  and  after  it  has  failed  once  it  is  rot  advis- 
able to  repeat  the  procedure, 

The  n^osl  radical  and  4ati*factorv  plan  is  to  evacuate  the 
fluid  by  a  free  IncUiou  lut  ax  in  expose  ;il  ihe  Miitn*.  time  the 
inlcrior  of  the  sac  sufficiently  to  permit  of  the  proper  trenl- 
ment  of  its  walls.  When  the  fluid  has  escaped  it  is  well  to 
curette  the  walls  of  the  sac  by  tncans  ol  a  sharp  »poon*  after 
which  the  cavity  is  pack(-d  with  iodoform  i;au/e.  the  aim  be- 
ing to  obliterate  the  space  by  granulation.  In  opening  the 
cyst,  care  should  be  taken  to  make  the  line  of  incision  conform 
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with  one  of  tlic  natural  folds  of  ihc  *iuriclc,  thus  avoitliuj;  anv 
deformity  (rom  the  cicatrix.  With  proper  caic  in  cojKlut^ling 
the  operation,  so  as  to  nvoid  sup |m ration,  recovery  without 
appreciable  dclormity  is  the  rule. 

When  Ihe  case  is  seen  at  a  still  later  period,  and  where  the 
injury  has  been  so  severe  aft  lo  result  in  eartilaginLUis  necro«i$, 
the  only  procedure  ;iv;iil;ible  is  that  of  incision.  Thi5  should 
be  free  enough  u*  ptriuit  of  the  removal  of  all  disintegrated 
cartilage,  softened  nrea«  being  scrajtcd  with  a  sharp  spoon 
until  eumplctcly  healthy  tissue  is  reached.  The  ^ub^quent 
treatment  is  the  same  as  th;tt  advocated  above. 

Wc  have  spoken  of  the  various  wounds  which  may  occur 
in  this  rq^iou,  ami  we  need  mention  only  those  injuries  which 
m;ty  be  inrticted  either  by  the  potential  cauterj-,  by  chemical 
agenis,  or  by  intense  cold.  Aside  from  the  destruction  of  tis- 
sue which  may  result  from  the  acnVm  of  the  potential  cautery. 
or  strong  acids  or  alkalies  upon  the  auricle,  the  effectv  pr<»- 
duccd  resemble  closely  those  observed  after  severe  contusions, 
the  condition  being  essentially  one  of  perichondritis.  The 
wounds  caused  by  Ihc  various  cscharolic  agents,  either  poten- 
tial or  cbemicaU  will  be  treated  upon  general  surgical  princi- 
ples. The  most  common  example  of  traumatism  compriited 
under  this  head  is  that  which  follows  exposure  uy  intetisccold. 
When  the  ears  have  been  "  iroxen"  if  the  patient  presents  im- 
mediately,  the  parts  shoultl  be  reslored  to  iheJr  normal  letn- 
peralure  gradually,  by  the  application  first  of  pounded  ice  and 
then  of  cold  water.thc  tcmpcralure  being  increased  gradually 
to  avoid  a  sudden  disturbance  of  circulation  in  the  part  af- 
fectcdn  The  ultimate  result  of  a  prolonged  exposure  to  cold, 
may  bea  perichondritis  followed  by  cartilaginous  nccros-ift  and 
the  formation  of  sinuses  upon  the  anterior  and  posterior  sur- 
faces  of  the  part.  Such  a  condition  :s  to  be  dealt  with  surgi- 
cally;  ihe  sinuses  must  be  laid  open,  all  necrotic  tissue  re- 
moved, and  the  wound  be  allowed  Uj  ht*al  by  granulation.  H 
care  is  taken  but  little  deformity  need  result. 


CHAPTFR   VIL 
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laMrtriSd. — This  disease  is  observed  most  frequently  in 
yoimg  childrm,  in  wh*im  it  is  caused  by  the  pernicious  habit, 
ao  ccinoion  among  the  Uiity.  of  covering:  llir  cars  and  pressing 
ihcm  clcj^c  Lo  tlic  side  of  tlic  head  by  nic;m.s  oi  a  tight  fining 
cap  or  bonnets  Among  ihc  poorer  classes  this  head-dress  h 
worn  for  a  great  portion  ol  the  twenty-four  hours.  This  habit 
is  persisted  in  boLh  in  summer  and  winter,  The  result  being  that 
the  cutaneous  surfaces  of  the  posterior  aspect  of  the  auricle 
and  ol  the  adjacent  integument  cf  the  head  arc  kept  closelv 
in  coniact.  and  under  li^e  innuence  of  tl^e  natuntl  he;it  and 
moisture  of  the  body*  The  result  is  a  dc^qmimaiion  of  the 
superficial  cpilhcEium  of  the  integument,  leaving  Ihc  deeper 
Iflycr  of  the  ^kiu  exposed  to  the  air.  When  ihi*  has  occurred 
over  a  smnlL  area  the  local  process  becomes  intcnsjhcd  Irom 
the  hypersecretion  which  takes  place  from  the  denuded  sur- 
faces, nnd  from  the  mechanical  irritation  produced  by  the  child 
in  its  cflorts  to  relieve  the  intense  itching.  When  seen  by  the 
phyiteian  the  adjacent  surfaces  of  the  auricle  and  nf  the  side 
of  l[»r  hrvtd  arr  reddened  and  inc»i*lened  with  serum,  which 
has  transuded  freely.  There  is  no  thickening  of  the  integu* 
mem  over  the  alTeclcd  area,  a  fact  which  serves  to  diMingui^h 
the  disease  from  eczema,  which  soon  follows  unless  relief  is 
obtained. 

Aside  from  the  mechanical  causes  tcndififi;  to  produce  the 
dise:iRe,  {l  is  probable  that  the  condition  is  more  commonly 
found  smong  prwjrly  nnurished  children  than  among  those 
who  arc  well  (:;iicd  for.  An  hert^ditary  predisposition  can 
scarcely  be  vtid  to  cause  interlrigo,  although  it  is  more  com* 
mon  where  there  is  a  history  of  eczema  in  preceding  gcDcrn- 
tions  than  where  such  hi3tor>'  is  wanting,  the  cutaneous  struc- 
tures apparently,  being  more  easily  inl^uenced  by  a  flight  local 
exciting  cause,  at  mechanicaJ  irritation,  than  would  otherwise 
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be  rhe  oisr.     Lark  of  proper  attention  to  dcanliness  Is  nac-" 
umlly  an  imjM>r[;ini  factor  ji$  wdl. 

Tlic  treatment  comists  merely  in  keeping  the  denuded  sur. 
Faces  apart  and  protccttnif  tliein  frotn  traumatlsnu  All  bead 
gear  which  w<iuld  keep  these  »urfju:c5  in  contact  should  be 
discarded,  and  the  affected  areas  should  be  separated  byathin 
layer  of  f::auze  smeared  with  vaseline,  cold  cream,  or  other 
bland  olea^nouf  medicament.  In  tnild  ca^es  merely  dusting 
the  surfaces  u'ith  lycopoditim  powder  Anely  divided  zinc  ox- 
ide* lino  oleaic,  Mibnilr^te  of  bismnlh.  or  one  of  ihc  viirimi^ 
toilet  p(>H'dr?r<(  in  c'l^mnioii  ii%e,  will  ordinarily  be  anHicMrnl  li> 
correct  the  trouble-  These  Applications  relieve  the  itching, 
and  consequently  the  child  d^Ka  not  interfere  with  the  pros;* 
res*  oi  the  disease  toward  jpontiincotis  recovery. 

Eczema. —  VhU  disease  occurs  cither  as  an  acute  or  chronic 
aOection.  In  all  ccise*  probably,  there  is  either  sortie  heredi- 
tary prediiposliion,  »iich  a«  a  gouty  or  rheumatic  diathesis,  or 
some  rii«(»rd(-red  cisndirion  of  the  prima;  vi:r»  irrrgnlar  h;ibtt?i 
oi  life.  iTiiproper  or  in^iufficiciU  Uttnl,  eic 

In  a<lditiun  to  a  prc:d]sp(}$tng  cAlJ^c  some  local  exciting  in- 
fluence can  usttally  be  made  out.  Tbe  most  frequent  among 
Ihcac  is  a  di^char^c  Irom  the  external  auditory  meatus.  This 
condition,  whik  in  the  vast  majority  cif  cases  not  leading  lo  nn 
eczema  of  the  auricle,  c^ufpes  the  disease  in  those  predisposed 
to  it  on  account  of  the  reasons  named  above.  Among  chll- 
dreii  the  h^bil  of  cuveriny^  thL-  caih,  which  results,  :Lfc  a1rc;idy 
Dientjoncd,  fn  an  intertrign,  i»  frequently  responsible  (or  the 
appearance  of  ec?cma. 

At  the  beginning  of  ati  acute  attack  there  is  usunlly  a  feel- 
ing of  burning  or  disoomtort  in  some  portion  of  the  auricle. 
iiau;illy  in  those  regions  where  the  cutaneous  surfaces  are 
somewhat  closely  opposed*  as  in  the  fossa  oi  the  helix,  or  in 
the  fissure  intertragica,  or  at  the  orifice  of  the  meatus,  or  just 
behind  and  below  the  lobole.  In  children  ihc  region  [mme- 
dialely  behind  the  ear  is  a  favorite  tncalion.  The  feeling, 
of  discomfort  soon  changes  to  one  of  inteiise  pruritus.  Ti 
relieve  this  the  patient  scratches  the  part  vigorously,  in- 
creasing rather  than  diminishing  the  iociil  hyperEcsthcsia. 
The  affected  surface  becomes  rrddened.  soon  loses  its  super- 
ficial epithelial  Inycr.  is  moist  from  the  transudation  of  sc- 
rum, or  in  the  later  stage*  may  be  covered  with  cnists.  the 
removal  of  which  rcveats  the  bright-red  color  of  the  inHamed 
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inr^jjumcnt.  In^lrnd  of  appearing  in  lliis  form,  wc  occasion- 
ally tuivc  a  group  o(  vesick*  iiiarkiin;  the?  affccird  1cic;ili(.y. 
Tht^M;  vehicles,  by  mncuhXion  from  the  air.  soon  become  pus- 
tular, rupture,  and  give  rise  to  thick,  dirtv  yellowish  crusts, 
the  removal  of  which  lit  Jrcqucnlly  :tticrKicd  by  stigbl  hfEmor* 
rhage-  The  condition  constitulcs  a  true  itiHammalion  oi  the 
skin,  with  infitlration  of  its  deeper  byers.  Palpation  leveaU 
this  f^et,  the  integument  feeling  thick  and  9;iJmewhaL  sttfl  ever 
the  cnlire  a/Te^cted  area,  this  sensation  diminishing  gr^tdually 
as  the  healthy  iiilegitmefit  is  approaciietl.  Where  a  hical  cause 
is  the  must  |friiriiia(^nt  factor  the  alTeclJon  is  nntlaifrral,  hut 
where  a  strong  constitutional  element  is  present  both  organs 
arc  affected  as  a  rule.  When  the  disease  begins  upon  the  auri- 
cle the  afiectiou  frequenlly  spreads  to  the  canal,  producirg 
symptoms  which  will  be  described  later,  l-requcntly  after 
the  disease  has  persisted  forsomc  time  the  superficial  cervical 
lymphatics  are  enlarged. 

In  the  clironic  funn  of  ihe  disease  the  entire  auricle  may 
be  involved,  ni  only  lluiitcti  poitiuus  of  it.  Tlit-  pai  f  affecicd 
is  cither  u(  a  dull  piukinh  culur,  the  surface  l^jng^  glassy  ^rd 
polished,  a«  though  the  skin  \vcrc  vcrythin  and  tighllydrawn, 

in  other  cases  the  superficial  epithelium  is  cast  off  too  rap- 
lly,  covering  the  (surface  here  and  (here  with  minute  whitish 
crusts  or  scales.  From  the  efforts  of  the  patient  to  relieve  the 
pruritus  these  scales  are  picked  off,  frequently  causing  a  i^Hght 
abrasion  of  the  surf aer,  and  tJicre;)tiing^  the  activity  uf  the  local 
process.  On  palpation  the  skin  feels  hard,  leathery,  and  thick, 
es[>ecially  where  the  patient  has  subjected  it  lu  mcchauical  irri- 
tation (or  the  relief  o(  the  itching,  Overthe unbroken suH;icc 
the  thickened  intcgunricnt  has  a  peculiar  smooth,  glossy  Icch 
De  Ras-si»  ha^  described  a  case  in  which  the  entire  corlibici- 
nous  framework  of  the  auricle  became  necrotic  us^  the  result 
of  chronk  eczema-  It  seems  probnblc  that  there  must  have 
been  stime  underhing  cause  other  than  eczema,  to  prodtjcc 
thi*  drtinirf  ion  i>f  li^siir. 

Treatment— tJur  trcciimenl  should  be  directed  to  the  re- 
moval cil  the  local  cxciiini;  cause  and  to  the  relief  of  the  con- 
stitution^ element  ot  which  the  dise^ise  is  but  a  hica)  manlfefi- 
taCion.  Thus  in  the  acute  form  the  dietary  of  the  patient  will 
frequently  need  correction,  and  the  elimination  ol  certain  ani- 
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clcs  of  food  or  tlic  adiliiion  of  otiiei^  will  be  followed  b_v  sat- 
isfactory rcsponic  to  krc^l  a])|»liuitk>t)s^  Diathetic  cimditiuns 
niiwt  be  fn::inagcd  according:  to  general  rule*.  Moderately 
Ur^o  dosc5  ot  alkalies,  cither  in  the  form  ol  Kochcllc  sails, 
bi-carbunate,  aceiate.  or  citrate  of  itf^ciiunt,  Jrequfintly  bring 
aboui  31  favorable  termmation  where  local  treatment  alone 
has  been  useless. 

Turning  to  the  Iik^I  measures  to  be  employed,  any  di^ 
charge  from  the  meatus  inu&t  receive  proper  attention,  as  its 
fircscncc  csctle^b  the  cutaneous  infilt ration*  In  the  acute  form 
our  hrsl  efforts  arc  to  relieve  the  subjective  *ycn|>tom*-  To 
this  end  cold  applications  in  the  form  of  evaporating  lotions 
are  of  service.  The  ordinary  lead  and  opium  wash  is  a  favor- 
ite remedy  in  tlie  acute  stage,  but  is  disagreeable  on  account 
of  the  color  which  it  imparts  to  the  skin,  and  becanse  of  its 
characterKtic  odor.  Such  obiections  do  not  apply  to  the  fol* 
liiwing : 

Q  Zjqur>r  pUimbi  Gubacetat 3}; 

Bfs.muthi  subniirat 3ss. ; 

Mi'rphiiut: g'"-  ^j  I 

Glyceriiu Sj; 

Aqufc  roso! q.  9.  ad  %  vii]. 

M.  Sig» :  Apply  locally  as  a  wet  dressing*  Shake  before 
usJnjCn 

Instead  of  cold  applications,  better  results  arc  sometimes 
obtained,  cspcci-illy  where  the  thickeninj^  is  inoorksiderable  and 
the  discharge?  from  ihesiirfuct?  profuse,  by  employing  the  h)Ciil 
remedy  in  the  furm  of  a  powder  rather  than  as  &  solution. 
Here  wr  may  use  Uic  oxide  of  zinc,  subnjirate  of  bismuth, 
starch,  lycnpodium,  stcaratc  of  zinc,  clc.  Where  the  affccUon 
c&uacs  a  most  intense  burning  ot  the  skin  an  oleaginous  sub- 
Stance  is  the  most  desirable  vehicle.  The  following  ointment 
may  be  iise<i : 

II  Bismuth  5ubni(ratis Sij; 

Acidi  borici 3j; 

Morphine f^.  \', 

Ungu^nli  zincl  oxidi §**■; 

I'ctroiati,    q.  s.  ad   Jj* 

The  same  cniolliem  effect  is  chtained  by  employing  the 
sleanitc  of  xinc  in  conibination  with  boracic  acid  and  sub- 
nitrate  of  bismuth,  and  the  oily  vehicle  is  avoided. 
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Owing  to  the  frequency  wiiti  which  any  condition  attended 
with  an  ircrcascd  secretion  leads  to  the  dcvclopmcu:  of  ait 
aspcrgilUifi  withia  the  external  auditory  meaius,  it  i$  advisa- 
ble U  the  disease  continues  for  any  considerable  period  ni»d  in- 
volves the  parts  :iboiii  the  oritice  ol  the  canal,  to  add  salicylic 
acid  to  any  oleaginous  preparation  which  may  be  employed 
AK  u  local  application,  fur  the  purpose  u(  prevcnllng  ttii^  clrvH- 
opment  ol  siidi  a  parasitt*.  In  order  to  act  U\  this  ntanner  ihe 
Adlicylic  acid  must  be  present  in  the  ointment  in  the  propor- 
tion of  about  one  and  a  half  lo  two  and  a  hali  per  cent,  a  de- 
gree ol  conccnlmtion  which  does  not  act  ns  nn  irritant  to  the 
&cii£Jtive. cutis,  Eitelberg  *  has  employed  an  ointment  of  cre- 
olin  in  the  jitrenj^ih  of  about  two  per  cent  with  eiicccss. 
Where  crust  lormanon  isa  prominent  kaiure  of  the  aflection. 
as  occurs  when  Ihe  acute  Mage  has  passed.  al]  aqueous  snUi- 
tK^ns  arc  contriiindicTted*  The  crusts  should  ^^r^t  bcrcnmvcd 
by  soitcning  ihcni  with  olive  oil  or  vaseline,  after  whicli  the 
surface  m:iy  be  medicated  cither  with  one  ol  the  above  oint- 
ments or  with  n  proper  powder,  Salicylic  acid  in  alcohol  in 
the  sirenpfh  of  twenty  to  forty  gririns  to  the  ounce  may 
occasionally  be  employed,  although  in  my  own  experience 
alcohol  has  proved  of  but  litUc  service  in  eczema  of  the 
auricle. 

It  fthcHild  beremeinhcited  that  the  txpnsureof  thcdenuded 
surface  to  llic  air  is  undesirable,  and  that  the  afTectcd  parts 
athould  he  constantly  protected  by  some  non-irritant  or  shghtly 
astringent  ointment,  such  a»  the  oxide  ol  2iiic,  cold  cream,  or 
simple  vaseline. 

Nitrate  of  silver  in  aqueous  solution  has  many  advocates 
as  a  remedy  for  the  di«c.tKe.  it  Is  cuMomary  in  using  this 
remedy,  to  be^^n  the  treatmt-nt  wiih  :i  siilntion  of  almut  ten 
gr^ttui  to  ih<.'  onnccr,  tlie  ^lTC^1^lh  bcin^  lit  creased  1111  til  the  dc* 
sired  effect  is  obtained.  I  have  seen  excellent  results  follow 
the  application  of  such  a  solution,  alter  the  thickening  has  bccTi 
reduced,  as  the  stimulating  cUcct  of  the  astringent  lotion  has- 
tens the  development  nl  a  proit-cting  epithelial  layer. 

AVhcre  the  thickening  of  the  intctfumcnt  i^  marked,  a  con- 
dition which  muvt  exhi  when  the  disc-asc  has  pcrsi^itcd  for  any 
leiigth  ol  time,  it  will  be  impossible  to  effect  a  permanent  cure 
without  relieving  the  alTectcd  arrA  of  the  serous  infiltration. 

*  WkOt  mcd-  Pnn.,  iC6Bt  No- 13- 
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It  miv  be  possible,  without  doingf  thift,  Ift  cJtuM  a  Icirporarjr 
improvement,  and  lo  ^ucc€ed  in  cauMn^  the  piirt  Xi.^  become 
covered  with  a  thin  layer  ol  superlicial  cpithtrlium  ;  as  soon  as 
the  treatment  is  discontinued,  however,  the  disease  will  recur 
ill  ail  aggravated  lorm.  and  where  there  is  much  induraiion  we 
should  dirt'ct  onr  ane-ntiLjn  to  this  at  once.  For  this  purpose 
Ihc  area  involved  may  be  ihoroughly  scourrd  with  gix-(nMM;j, 
the  alkali  wliit^h  fhi^  contains  causing  a  temporary  slimiil^Ll km 
of  Ihe  surface,  through  which  the  tissues  urc  rclic\*cd  ot  the 
serous  infiltrnlion,  by  the  Jrcc  exudation  oi  liuid.  This  process 
may  be  rept^atcd  every  second  or  third  day  until  tlie  tncegu- 
Tnent  regains  its  normal  texture,  alter  which  the  u^e  of  cmol- 
lieni  and  astringeiu  applications  will  cnuse  a  spptdy  rtnum  to 
a  normal  condiricm,  and  effect  a  penujtneiit  cure,  A  similar 
result  mny  sometimes  be  oblaincd  t)y  an  nirtmenl  containing 
chrysarobin.  or  pyrojfalHc  acid,  or  oil  of  cade.  The  ammon^ 
aled  mercurial  oinlmcnl  also  ftcrvert  a Mmilar  purpose.  My  best 
results  in  this  class  of  cases  have  been  obtained  by  employing 
the  acetum  canlharidis,  which  quickly  relieves  the  cngor(*& 
mcnt  oE  the  deeper  layer* of  the  inieguinent,  while  at  the  saoie 
time  the  intense  pruritus  is  alleviated.  Considcnible  care  is 
lo  be  cxcictscd  in  applvin;^  this  remedy.  ^Ince  if  it  is  used  in 
Ton  largr  quaiiliTit?^  Hir  siirfarr  may  he  hll^lerrd  and  the  pa- 
tient be  subjected  to  considerable  discomfort.  The  acctvm 
canthari<1is  is  to  be  applied  to  the  affected  area»  by  means  of 
a  cotton  nnjp,  the  parts  being  first  lightly  brushed  ^vilh  the 
solution  and  the  application  repeated  on  the  following  day  if 
no  effect  has  been  produced-  As  a  result  of  the  application 
of  thin  rt'medya  free  serous  transudation  takes;  plnce^and  soon 
the  pnris  become  covered  with  a  normal  epithelium,  the  ex* 
udcd  SCI  urn  diving  upon  the  surface  in  the  form  iif  a  thin  yel- 
lowish cru.-'t.  which  can  cither  be  removed  \iith  the  aid  of  the 
forceps  on  the  second  day,  or.  if  left  to  itself,  will  become  di»- 
iatcffraled  and  exfoliate  as  a  thin.  »caly  desquamation.  If  the 
action  of  the  canrharides  is  too  vij^orous  the  application  of 
some  oleaginous  preparation  for  twenty-four  hours  will  re- 
lieve all  discomfort.  The  application  of  the  eanthartdes  may 
be  repealled  al  frrtpirrLi  interviils  unril  thr  infdlnitinn  has  en- 
tirely disappeared. 

We  should  add.  in  closing,  that  constilulional  medication 
and  local  ap))licAtions  must  go  hnnd  in  hand  in  combating 
the  flilection  under  consideration* 
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Pempbigus. — Xha  is  a  ^>in<rwh:U  rare  cutaneous  disca&e, 
but  is  occasionaliy  observed.  Us  charactcriitic  appearance 
differs  in  no  way  fruro  [lernpliiyus  develupirig'  vyttn  other 
porliiws  oi  llic  body.  The  con<iid<ir  mcinifcsts  ilsdf  in  the 
Wiuaiioi]  o(  large  blebs  filled  wiib  a  cicaj  sciouh  fluid.  AU 
though  the  favorite  site  for  the  develojimenl  upon  the  nuricle 
is  the  margin  o\  the  heitx  atid  the  lobule,  it  is  occasionally 
lound  in  other  situations. 

From  loc:il  infection,  this  seroui^  l^uicl  may  become  tDrbid, 
but  it  i%  nirely  puniU-nt.  The  bulla;  rupture  spontaneously 
at  the  end  of  a  few  days,  and  if  the  waJls  arc  not  destroyed, 
pnileet  the  denuded  ;irea  whirfi  ihc^y  covrr,  iind  »re  subse- 
quently cast  off  io  the  form  ot  scales,  liicir  former  site  bting 
marked  by  a  slight  reduces  of  the  iiitegumcnU  On  the  olher 
hand,  if  the  wic  is  entirely  destroyed  an  eroded  surface  is 
left.  This  seldom  persists  for  any  length  of  time,  becoming 
rapidly  dry,  the  intcijunient  remaining  slightly  reddened  in 
thU situation.  No  pain  aiieiids  ttie^e  local  manifestatiors, and 
ibc  disease  is  of  irrporiancc  simply  on  account  of  the  fact  that 
the  paiitnl  is  ordinarily  afHicicd  by  several  successive  crops 
o(  bullet,  which  arc  a  source  of  anm>y;ince  bouiusc  of  thc^  dis- 
fijEurcmcnl- 

The  bcftt  results  arc  obtained  by  puncturing  the  thin  en- 
velope which  inck>scs  the  fluid,  and  coaling  the  collapsed  sac 
with  a  layer  of  flexible  collodion  to  protect  the  surface  be- 
neath. The  intenial  use  of  arsenic  is  the  best  prophylactic 
measure  against  recurrence. 

Herpes.— Tliis  condition  is  cTtlremely  rare,  although  a 
search  through  nlitlugic^al  literature  [urni^hcs  u.s  wilh  quite  n 
number  of  instances  of  the  affection.  The  disease  is  essen- 
lially  the  same  as  herpes  zoster,  diticring  from  it  only  in  the 
locahty  of  the  cutaneous  manifestation h  Neurotic  subjects 
are  parliculnrly  prcdi^poj;ed  to  the  affection,  although  it  oc- 
casionally attacks  those  in  perfect  health,  Irdiscrctions  in 
diet-  faulty  a^similaiiun,  and  improper  and  insufncjcnl  (oud 
may  be  mentioTM'd  arnung  the  other  predisposing  causrs.  As 
an  exciting  cause,  exposure  to  cold  is  the  most  impoilani ; 
while  in  a  case  reported  by  Chatellicr.*  it  was  caused  by  local 
irritation.  The  particuhr  pathological  condition  is  obscure, 
but  probably  consists  ina  neuritis  of  the  trophic  nerves  which 
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Mili|»iy  tilt"  jiart*  luvulvcJ.  These  arc  ihc  atinc:ubiis  nia^nii^ 
and  ihc  auricu]ii>lcrnjK>ral,  the  ftjrnicr  coming  (mm  llic  ccrr-- 
cal  plexus,  the  latter  from  the  third  branch  ol  the  tngcminub. 

The  o:isct  oi  the  aflcciioa  is  commonly  marked  by  severe 
c^)iistitiitJonaL  (ii^turbance,  fuch  as  an  ace  «:)<,' rat  ion  i>i  the  pulse, 
an  elevation  of  the  temperature,  varying  in  degree  (rom  lOo* 
lo  102*  Fahr.,  or  evea  103*  Fahr.,  hf^adachc,  and  a  feeling  of 
general  lassitude.  The  characteristic  subjpciivL*  evi^ience  U 
the  intense  ncural^i^ic  pain,  which  xrnty  he  confined  to  the  e^r 
or  may  spread  iiver  ihe  culirc  side  of  the  face,  foUowinif  the 
general  area  of  distribution  ol  the  nerves  involve^-  Since  the 
pain  may  precede  the  eruption  by  several  6fiys,  the  exact  diAg- 
H'ms  is  often  difficult.  When  the  eruption  appears,  we  find 
the  portion  oi  t^c  auricle  involved  covered  with  jjroups  of 
vesicles  which  rise  from  a  reddish  base  and  .ire  itikd  with 
clear  serum.  Occasiionally  they  coalesce  :md  furm  a  bulhui* 
enipiion.  The  anterior  5urf;ice  ol  tbc  auricle  is  genrriilly 
the  region  attacked,  alihuugh  in  a  ta.sc  reported  by  Green* 
the  posterior  surface  vfas  involved.  The  manifc»taiion  ta 
ordinarily  uniliiteral.  but  WagcnhaUscr  f  observed  an  instance 
in  which  it  was  bilateml.  Although  usually  conlincd  to  the 
auricle,  the  affection  may  spread  to  the  canah  A  few  days 
after  ihcir  appearance  the  vesicles  rupture;  thctr  envelope 
becomes  dry  nnd  is  cast  ofT  in  the  form  of  minute  scales,  Icav- 
ing  ihc  inlfgumcnt  beneath  u(  a  somewhat  reddened  or  brown- 
ish hue. 

In  cachectic  individuals  ^upcrticial  ulceration  may  persist 
(or  a  considerable  time  uvcr  the  site  oi  the  vcMcIc:^,  The 
constitutional  symptoms,  which  have  been  so  m;irkcd  before 
the  vesicles  appear,  usually  abate  when  the  eruption  becomes 
well  marked,  alchough  this  is  not  an  itivariablt;  rule,  and  the 
general  sym]>lcms  may  persist  for  a  long  period  after  che  local 
lesion  has  entirely  disappeared. 

Since  diiithctic  conditions  ^re  a  prominent  causative  factor, 
the  paiicnt  seldom  crapes  with  a  single  attack  of  the  diS' 
ease,  a  second  or  third  recurrence  being  the  rule. 

Treatment — Measures  directed  toward  the  relief  of  the 
conditiun  divide  themselves  into  those  lor  the  control  of  the 
conscihitional  symptoms  and  those  tor  the  reliel  0/  the  local 
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minifcsfatioTis-  Our  f:r?4t  measure  should  be  a  tHoroiigHctcins- 
ing  oJ  ific  alimcritary  caruil  by  a  brisk  saline  purge,  the  dietary 
of  tho  piLtieni  bciny;  ol  the  same  time  restricted  ao  as  to  em- 
brace ciiiy  ilie  ^ilnpk1;t  article!*  ui  loyd.  When  the  Icbrilc 
movement  is  prominent  the  ordinary  antipyrciics.  such  as 
aniifebnn.  aniipyrin,  or  phenacetin,  should  be  :idttiiiiisiere(j, 
thif  hisl-nanir-fl  drug  rxt-rling  ;l  f;ivi)r;ible  itifliir'ncr  tipiin  the? 
neuralgic  p:jtn.  Wlicn  the  \\a\n  is  of  unusual  seveiilv,  aconfiia 
in  diiHct  ul  one  pLve  himdiedth  of  a.  grain,  repc^aled  every 
hour  lor  three  or  four  doses  until  the  conslitutii>nal  cReets  of 
Ihc  drug  are  felt,  after  whicti  tbc  interval  should  be  inci^fised 
to  every  three  or  four  hours,  can  be  relied  ii|j(m  to  give  re- 
licf.  Before  the  appearanct-  of  the  eruption,  cold  applications 
arcpraieful.  Iced  clothe,  the  aural  ice  ba^,  or  a  cold  lead- 
aml-a[nurn  loE^in  may  lie  enjployed  ri>r  tlii*  purpose.  The 
vesiclesarc;  best  trtntcd  bj  dusting  them  with  a  bland  powder 
to  prevent  llieir  crarly  inpltire,  and  whrre  thpy  are  cunllni^rit 
ihcv  may  be  coated  with  collodion,  for  the  same  purpose. 

U  the  vesiclcH  arc  infected  and  the  serous  fluid  iKcome.^ 
punilenL  ihcir  contents  should  be  cvacunted  by  means  of 
a  small  knife,  and  the  exposed  area  be  dusted  with  iodo- 
fonn,  iodol,  dermatol,  or  touched  lightly  with  a  solution  of 
nftrate  of  silver,  to  hasten  the  reparative  proces*.  An  emolli- 
ent ointment  containing  morphine  or  opium  is  occasionally  of 
value.  It  haK  Iteen  MiggeMed^  as  a  raiionid  TTieauft  of  ccm- 
trotting  (he  disease,  that  counter-irritation,  by  nienns  of  the 
Actual  caolery  or  by  vesicants,  be  employed  over  the  trunk 
of  the  nerve  involved,  bul  Utile  succeis  ha»  attended  this 
method  of  trcntment.  Regarding  the  subcutaneous  injection 
of  morphine  ovei-  the  affected  nerve,  it  should  be  remembered 
th&C  disfigurement  oceai&ionnlly  follou's  the  use  of  the  bypa- 
dermic  needle,  »nd  it  <;eemi;  that  the  aflvatilage^c  are  rnr  %nU 
ficlent  to  warrant  the  physician  urging  this  pUn  of  licat* 
ment.  ' 

Syphilis. — Any  syphilitic  lewon  may  appear  upon  the  pin- 
na. al[)i'iu;:h  a  cuiaticous  nianKcstalion  ol  this  constiii»iiona4 
diiicftse  is  oE  rare  occurrence  in  the  region  imder  consideration. 
ZUckcr*  has  reported  :»n  instance  ;n  which  the  initial  legion 
was  situated  upon  the  tragus,  the  part  being  of  a  dark-pur- 
pitfth  color*  and  swollen  to  twice  the  natural  size.     There  was 
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CL7TANEOUS  DISEASES  OF  THE   AURICLE. 


concomiLsnl   enlar^mcnC   of   the   submanlbry  and  parotM 

The  erythematous  syplilliwlerm  undoubtedly  attacks  the 
auricle  but.  since  it  causes  no  symptoms  to  c;ill  uttcntion  tu 
its  presence,  is  usu-illy  overlooked.  The  macular  cruptioTL 
is  more  frCL^ucntlv  observed  on  account  of  tlic  distincllvc 
appearance  to  which  ii  gives  rise.  Occision^Uly  it  5prc;Kls 
into  ibc  canal  for  a  considerable  distance.  According  to 
Taylor,"  those  parts  supported  by  cartilage  are  more  fre- 
quently at!:4clieti.  The  jiiipubr  syphilide  b  oi  intercsl  ehiefly 
on  account  of  the  superhcia!  ulceration!!  to  ;vhich  it  occa* 
Skionally  give^  rixe^  !ii  an  instance  undci  my  i>wn  oliser- 
vation  such  an  ukcration  had  developed  at  the  junction 
of  die  lobule  with  the  integument,  just  below  the  mastoid. 
The  erosion  was  sharply  defined,  the  surface  only  slij^htly 
depressed,  and  but  a  slight  areola  was  present.  The  appear- 
ance resembled  an  intertrigo  so  closely  that  an  exact  diaf;- 
nosJs  was  made  only  upon  the  failure  of  the  erosion  to  clear 
up  under  ordinary  Uical  treatment,  and  its  prompt  disappesir- 
ance  upon  s[>ccilic  nictiication. 

A  specilic  eruption  of  a  tubercular  character  is  occafiion- 
ally  observed.  The  ulccr.itcd  areas  arc  covered  by  targe 
crusts,  upon  the  removal  of  which  the  outline  of  the  afileded 
portion  is  seen  lo  be  sharply  denned.  Either  the  anieri'*r  or 
the  posterior  surface  of  the  external  ear  may  be  attacked.  A 
correct  diagnoias  is  possible  by  bearing  in  mind  the  sharply 
defined  outline  of  the  specific  ulceration,  its  reddiiih  color  in 
conlradi^linctiun  from  the  irreg^ular  grayish-white  color  o( 
tubercular  or  lupoid  ulceration,  its  slightly  depressed  surface, 
which  is  comparatively  smooth,  in  contradistinction  to  the 
nodular  appearance  observt^d  in  the  affcclions  just  named,  and 
the  history  of  an  antecedent  specific  infecilon. 

The  appearance  of  a  ^ummy  tumor  in  the  external  ear  i$ 
one  of  iht-'  rarest  man!  fe!i  tat  ions  ol  the  constitutional  poison, 
n^r^toiix  t  has  reported  an  instance  in  which  tlic  infiltration 
was  multiple.  The  deprj&it  presents  as  a  hard,  Kmiiolh  tiinutr, 
of  a  deep. red  color,  ;md  in  the  early  stages  does  not  fluctuate 
upon  palpation.  At  a  later  period  the  centre  ol  the  mass  be- 
cocncs  necrotic,  the  disintegrated  tissue  finally  breaking  down 
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to  form  pus,  which  is  evAcunled  spontaneously,  unices  pre- 
vented by  ihe  tn&tilution  ol  surgicnl  mcosiirce-  When  Icit  lo 
iiicli  the  local  nccrosU  rcsuUs  in  the  developmeni  of  a  deep 
ulcer 

Treatment. — The  trr:iimrni  of  sprcific  lesions  of  the  fiuri- 
de  corresponds  to  that  oi  Mmllar  cumliTiutis  in  orlu-r  piiriiiiri!« 
of  the  b<Kly.  If  a  gummatous  dcpcfsii  is  found  before  disin- 
tcgrstljoti  hits  begun,  an  cfiort  should  be  made  to  cause  its 
absorption,  although  this  al  first  may  seem  hopeless. 

Where  kilceraiion  bn?;  taken  pl.icc  bt'forclhc  pntknt  comcs 
under  obscrv;ition.  l;irge  doscb  of  ihc  iodiUr  of  potas^um 
should  be  at  once  administered,  and  for  a  lime  local  treat- 
ineut  sUiiuh)  nitistsi  Minj*ly  in  krcpitig  Ihr  purrs  L'Irnr,  since 
the  reparative  pr<K.ess  which  this  dru^  ijistinttcs.  frcquciuly 
preserves  tissues  which  sccrn  sodisintcgiatcd  I hLti  tbe  surgeon 
would  have  no  hope  of  saving  them>  Alter  the  internal  med- 
ication has  been  persisted  in  lor  a  short  time,  and  its  atilEig- 
onistie  aciioi  on  the  constitutional  injection  is  observed  in 
\he  ulceration,  we  thonld  no  longer  hesitate  to  remove  all 
those  portions  which  are  manifcs[ly  beyond  repair.  TheBbarp 
spoon  14  to  be  calkd  inln  rt-(ji;{sitioTi,  anti  all  sofiened  litHiie 
liiOTOughly  scraped  ^iway.  The  drc^sing  is  carried  otit  upon 
Kcjic-ial  sui;-ical  pnnci[ilcs- 

Lupus  Erythematosus. — This  afTcclion  usually  atincks  the 
aunck  secondarily,  some  other  portion  of  the  face  being  the 
starlinfiT  point.  At  first  it  presents  as  a  sharply  defined  i^d. 
dened  area,  slightly  elevated  above  the  surface  of  the  skin, 
ovcrwhich  it  soon  sjiread*  in  rtll  directions^  The  infegumert 
involved  becomes  thick,  injected,  anrl  separated  from  ihr  nor* 
nial  i7utU  by  a  mlher  sharp  line  of  dciuaicaiion.  Tlic  surface 
is  frequently  tnivcrscd  by  minute  veins.  Owing  to  the  in- 
terference with  the  blood  supply,  the  superficial  epithelium  is 
thrown  off  tiiore  rapidly  than  under  normal  condttionSi  giving 
the  Rirfacea  gla/ed  appearance.  A^  the  disease  encroaches 
more  and  more  upon  the  healthy  integument,  its  siarting 
point  becomes  somewhat  depressed  and  of  a  lighter  color, 
owing  to  the  gr:iiln;i]  srlerosi*  <if  ihe  infiltr.itetl  liwur.  The 
dliiJigureniecit  crjusntiHcs  the  entire  inconvenience  which  the 

ction  entails,  there  being  no  pain,  pruritus^  or  perversion 
of  sensation.  Although  usually  unilateral,  I  rememlicr  one 
Instanec  in  which  the  entire  tacc,  including  both  auricles,  was 
involved. 
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CUTANEOUS   DISEASES  OF  THE  AURICLE. 


A  fni?^akc  in  dn^^noMs  is  practicalty  impo^Ml^c.  alllH>ijgl 
taa<:crtain  extent  ihc  dj»cn5c  rcscmbfc5  ccjrcma.  In  the  Ut- 
tvr  allcction  the  intense  pruritus,  the  presence  ol  some  local 
cxciiinji:  CAiise,  the  brighter  color  oi  the  .iflcctcd  part,  and 
the  niMist  surface,  logetht-r  with  the  more  rapid  proj^revs, 
vriU  usually  reader  a  differential  diafpiosi^  e:ify. 

TreatwiffnL— I.ociilly  we.  tn;ty  rmploy  vigorous  fnaion 
with  A  Htiitit^  .ilkatinc  soap  to  relieve  the  intiUr^linTi,  after 
which  nn  aittnn^cnt  or  AUtitbing  oiniineiit  may  be  applicd- 
Anoihcr  plan  is  to  employ  countcr-irritAtion  iil  the  form  oi 
linclure  oi  iodine.  An  ointment  eontainiii;:  cither  iodine  ard 
iodide  nf  potassium  or  pyrugallic  ucid  in  ihe  strength  of  Irom 
\me  to  (our  per  cent  is  also  valuable. 

in  the  severe  cases,  the  ffalvano^cautery,  the  curette,  or 
•vcn  the  knife  may  be  employed,  although  a«  a  rule  these 
Vliforou-^  inr.iviirrs  ,irf:  niU  followed  by  salUfaclorv  results. 

Lupus  Vulgaris,— l^ciniululo^tud  litei^tluir  teacher;  ii« 
lliat  this  i!  one  of  the  r^ircr  cutaneous  affections,  and  its  iocd- 
Hon  ID  the  evtcrnal  ear  is  Mill  nnorc  unusual.  In  the  early 
Ktages  wc  find  upon  some  portion  oi  the  auricle  one  or  more 
kmall  hard  nodules  ivhich  cauee  a  flight  sensation  oi  itching; 
the  elTorts  cf  the  patient  to  relieve  this  abrade  the  surface  of 
the  elevaiiun,  which  iuon  bccumes  ct>vcred  with  a  brownish 
cru«t.  As  the  diM-a^tr  aHvanre*  the  infiltrated  areas  increase 
Iei  »Ixc  and  number.  Tho<ic  which  apE>cai  subsccpiently  un- 
derj;^  the  same  changes  already  described  as  characteristic 
qI  the  uri^inaJ  deposit. 

The  pro(rrcss  of  the  affection  b  slow  but  slea<iy.  The  ero- 
ftlon  ol  the  surface  gradually  becomes  deeper  and  constitutes 
n  true  ulceration,  the  areas  o£  local  necrosis  being  almost  im- 
niedbleir  covered  bv  brownish  crusts  which  do  not  separate 
spontaneously-  When  the  crusts  arc  removed  artitkially  the 
aloer  appears  but  ilEghily  dcpresf«d,  its  margins  are  poorly 
drhited.  tliere  is  no  areola,  its  boundaries  merging  im|«:raep- 
TibEy  intii  the  nonnal  integument.  Still  later  there  seems  to 
lie  an  eRort  at  spontaneous  cicatrization,  which  results  in  con- 
«idc-nib)e  deformity  due  to  a  shrinking  ot  the  cicatrix.  The 
iiricclion  docs  not  cease  sj>ontarieoufiiy,  and  will  almost  surely 
involve  ihc  entire  auricle  unless  checked  by  local  measures. 

Treatment,— When  hrit  seen,  it  is  our  duty  to  re-move  the 
luvt»lv<nl  aica  as  completely  as  piissible,  provided  the  disease 
t»  In  hi  earlkvt  »tagc  and  limited  in  rxieni.     In  mauy  cases 
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the  complete  excision  of  the  infiltrated  portion  of  the  auricle 
is  the  simplest  and  best  measure.  Another  method  is  to  thor- 
oughly curette  away  the  deposit  with  a  sharp  spoon,  care 
being  taken  that  the  healthy  tissue  immediately  surrounding 
the  deposit  is  encroached  upon.  The  curettement  should  be 
followed  by  the  application  of  some  chemical  agents  lactic  acid 
being  probably  the  best.  This  should  be  used  in  concentrated 
solution,  and  should  be  thoroughly  rubbed  into  the  tissues. 
From  the  fact  that  the  canal^  and  even  the  middle  ear,  may  be 
attacked  it  the  progress  in  the  auricle  is  not  checked,  the 
surgeon  is  fully  justified  in  excising  the  entire  auricle  if  this 
is  50  infiltrated  as  to  permit  of  no  other  means  oi  eradicating 
the  disease. 


CHAPTER    VIll 


INFl^MMATORV   ArKKCTlOSS  UK  THK  At'RICLE. 


Perichondritis,— Wc  have  already  described  an  infljkmmft- 
tOTV  condition  of  the  cartilaginous  framework  o\  ihe  external 
car  following  an  injury  ii>  ihe  pitrL  Occus^hmMy  such  a  ccmi- 
diiion  15  mcl  wilh  as  an  idiopathic  afTcctior,  or  is  a  complice 
liim  of  An  acute  liifl^rnmatiLin  ol  the  external  audilO[y  niealu^ 
The  particular  part  o\  the  auricle  nfitcted  wilt  depend  largely 
upon  the  locality  occupied  by  the  inflammatory  process  tn  the 

external  auditory  meatus,  the  dis- 
ease s{.neadin^  by  contiguity  of 
structure,  when  depending  upoti 
iueh  a  cause. 

The  symptoms  to  which  the 
disease  f^ivcs  rise  atrc  a  feeling  of 
heat  in  the  external  ear,  qntckty 
lollowed  by  acvcrc  pain.  The 
auricle  soon  begins  to  increase 
in  sij:e,  while  over  the  aJTected 
iirca  The  skin  is  of  a  brightred 
hue.  due  to  an  incrca^ied  arterial 
va&culaiily.  An  thtr  ihntM^^e  mU 
vanccs  the  part  becomes  mojic 
and  mot'c  swollen,  and  the  nor- 
miil  outline  of  the  auricle  entire- 
ly disappears.  Tbi^  h  due  to  an 
clTu«ion  of  fluid  between  the  car- 
tilage and  prrichondrium,  dii- 
seciin}:  lbi>  Li>t  t^;im(.-d  slriiulurc 
from  llic  uiulerlying  cartilage.  The  fluid  is  at  fir«  serous, 
but  i|uiekly  bei'^mies  purulent.  The  deformity  varies  con* 
sidcmbly,  accortling  to  the  |uirticulir  area  involved.  Where 
the  inRammncory  condition  within  the  mcitus  involves  the 
anicHor  waIU  Uic  tragus  alone  is  the  part  usually  affected. 
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while  if  llir  LLicuinHLiilicil  itt/luniiHiitnry  ^iniLt^vi  is  siliiaird 
ujiiHi  ihc  |ni5lcrior  or  MJpcniir  walls  uj  the  i^nnal,  ihc  peri- 
chondriUs  15  apt  to  be  extensive,  and  is  accompaDicd  by 
m&rkcd  dofurmity.  H  unrelieved  by  therapeutic  measures 
the  fluid  is  cvacuaicd  sptmtaticoiisly.  In  such  an  event 
several  sinuses  appear  either  upon  the  anterior  or  posterior 
surface  of  ihe  pinna,  and  close  spontaneously  only  after  a 
prtjtonged  period,  A  high  degretf  o\  defornuly  i*  llic  u>iu;il 
result  in  tho>tc  casc^  which  are  allowed  to  progress  without 
surgical  inlcrkrcncc  (Fig.  /O- 

Trcatinent.--l  he  IrciUmcnt  ol  the  condition  Is  idenljoil 
with  thail  advocated  in  considering;  perichondritis  due  to 
irauniatic  causes,  with  the  exception  that  a.^>iraiiim  of  tha 
Huid  i&  not  .idmissible,  since  its  puruleni  character  precludes 
the  possibility  of  a  favorable  result.  In  the  severe  cases 
the  procedure  adviitatej  by  Clrtiening*  of  ■' (hrou^'h-and- 
through"  drainage  is  probnbly  tht-  most  sidvis^iblc  plan 
of  ticatment.  This  ciinsists  in  Lhuixjughly  opening  the  at)- 
sce^  by  mcnns  of  incisions  which  pass  completely  through 
the  substance  o[  ttic  auricle  trom  the  anterior  to  the  pos- 
terior flurfacfi,  strips  of  iodoform  gauze  beini;  subsequently 
p^ifi^eil  ihroiifjh  ihc  fjpeiiinj;^^  thus  made.  In  a  case  under  ihe 
care  o£  the  author  ihc  tragus  w;is  the  part  involved,  antt  a 
rapid  cure  followed  free  incision,  wiih  a  thorough  curetlirg 
of  ihr  i:;ivity. 

Erysipelas. — This  affection  occurs  as  a  complicntinr  of 
facial  erysipelas,  and  requires  no  special  constdcrarion  cither 
as  regard*  ihc  clinical  course  which  it  runs,  or  the  treatment 
to  be  insTiiuted  for  iifi  relief. 

Abscess, — Anab^cess  of  the  ;iuncle  involving  ixy.  c^riibj;!- 
nous  ponion  constitutes  in  reality  a  perichondritis,  a  con- 
ditioii  wluch  hasi  alrt-itdy  been  de^cribt'd  tii  delaiL  {UcasiiKU 
ally  we  meet  with  a  localized  collection  of  pus  in  thiit  portion 
of  the  auricle  con^-istini^  of  fjlirous  and  fatty  tissue — the  lobule. 
Most  Irequcntly  the  affection  dcpcmb  upon  a  local  infectinu. 
either  Jrom  an  earring  or  following  the  operation  ol  piercing 
the  ears.  Evacuation  of  the  abscess  by  incision  is  followed 
by  ctjuipltte  and  rapid  recovery. 

Occasionally  wc  find  a  superticinl  abscess  in  oiher  portions 
of  the  auricle,  ihc-  carliUgiiious  framework  being  uninvolved  ; 
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ihc&c  cofistittilc  really  ictciilion  cysts,  arid  arc  caused  by  ihr 
bitKkin^  up  oi  the  otIAcc  of  a  sebaceoum  follicle  iviih  miIi- 
Kqucnl  diNntcgnition  of  the  rctJiincd  secretion.  In  the  early 
fitui^cs.  when  the  condition  is  one  of  retention  only,  removal 
of  the  obstruction  is  M  that  is  necessary.  After  decoitip^^i- 
tion  has  uken  place,  however,  the  proper  procedure  is  to  in- 
cise the  tumor  freely,  after  which  rhc  lininif  membrane  is  to 
be  tlisstrcicd  out  or  thorougiily  curcitt-d^  lo  (prevent  recur, 
rencc. 

Otbscmatoma  (Fig.  J^'^. — A  transudaliou  of  san;:taneon5 
lluid  bcncaili  ibc  pcnchondriutu  i,H  frequently  lucl  with  as  tbc 
result  of  an  itijury.    Uccurnng,  however,  without  the  history 

of  traumatism,  the  origin  of  the 
cnnJiiion  has  beer  a  mailer  of  nc 
little  speculation.  While  harnia- 
loma  auri*  is  frL-qut-rilv  niel  with 
amun;^  tiie  liisanc-,  iiumcuHjs  mi- 
thcntic  reports  are  found  in  which 
the  affection  has  occurred  sponta- 
ncuiTsly,  in  persons  of  perfectly 
sound  mind.  A^e  wems  to  evert 
but  lit  tie  causative  influence,  Weil  " 
iuiving  rejjoried  a  case  occurring 
at  the  age  t>(  fifteen  nnmth;;. 

The  condition  is  pre^ient  usu- 
ally upon  one  side  mxly,  althoug^h 
in  a  cose  reported  by  Brunncrf 
its  occurrence  tpon  one  side  was 
followed,  a  year  later,  by  a  similar 
condition  in  the  opposite  or^an. 
Fn>m  the  fact  thai  it  has  been  frccjticntly  observed  amonj^ 
the  insuic  ll  i*  jHiH^ihlc  that  sotur  inlracr.niiid  Irsioii  iii:iy-  \tc 
rcA])onHible  fiw  its  occurrence.  The  invesligations  cif  Brown* 
S^uivrdl  would  add  wcij;Ki  to  this  view,  since  they  show 
thai  section  ol  ihc  rcstilorm  bodies  in  dops  will  produce  ihc 
Locul  lesion  in  question.  It  is  quite  probable  that  in  many 
case*  an  injury  which  has  been  eniirclv  forgotten  is  the  rea! 
cauK  of  ihc  pathologioil  cottdition.     Fie*ch  ■  believe*  that 
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rcrlaiti  vuiiiilintiv  in  fhc  stnichirr  iti  llu^  ;iiiriiruf;ir  iiarliUgot 
prwc  lo  the  fxtra.v*i?^ilinn  ol  bloud^  but  advances  no 
theory  as  to  tbc  cause  of  the  anomalous  structure  of  ttic  car< 
lilj^e.  It  can  only  be  Haid,  thcrciforc,  tbitt  the  a'tiubgrcuL 
f;ictor  in  a  prciporlion  wl  the  cases  is  still  unsolved. 

The  affection  consists  esseniially  in  an  effusion  of  blood, 
which  SnCparates  die  perichondrium  from  the  c:irtitage.  Oc- 
casion;tlly  we  hnd,  tm  examining  the  avails  of  the  cavity,  that 
small  plates  of  cartilage  have  been  forcibly  lorn  from  the 
framework  uf  tlic  auricle  during  the  process  (li  extra viiMilion. 
The  tuineEaction  Ap^e^rs.  a^  a  rule,  somewhat  suddenly.  It 
may  be  preceded  by  a  IccHng  of  burniiig  or  pruritus,  but  usu- 
J  there  are  no  prodromal  symptoms.  The-  anterior  snrlace 
the  auricle  is  ut;uaily  involved  lo  a  greater  or  less  estcnt, 
aiKl  ihc  Qbliteration  of  the  normal  outline  is  correspondingly 

iplete.     The   integument    c<iverhig  the    tumor    is  either 

mal  in  ct>U>r  i)r,  if  the  rITnsinn  is  large  in  itmouni,  nay  ap- 
pear pale  on  account  of  the  pressure. 

After  iij*  appearance,  the  elusion  may  disappear  ^on- 
tancou^ly,  or  it  may  be  evacuated  by  sponlnuLOus  rupture, 
or  the  conterls  of  the  cyst  may  iiuppurate.  Absorptiun  is  ao 
uncommon  that  we  s^iuuld  newr  wait  for  il&  occurrence, 
while  ii  is  probable  that  traumatism  is  responsible  for  the 
spontaneous  evacuation  of  the  fluid  in  most  caKes,  \vheiher 
this  occurs  iviih  nr  witlirnii  suppuration. 

Treatment. — The  tit;UiiieiTl  vaiit*  aecordinjf  to  the  si/c 
of  the  tumor  and  nature  o(  Its  cr^ntents,  whether  thi»  con»tst& 
of  Uood  alone  or  whether  purulent  infection  has  already  oc- 
curred. 

When  there  arc  evidences  of  pus  formation  iree  evacaia- 
!ion  should  be  at  once  resorted  10.  the  case  being  treated  a& 
Ofie  of  pimple  penchondritls. 

Whcre  the  tutnor  is  small  ^nd  ol  rwent  occurrence,  simple 
pressure  bv  means  of  a  compress  ht-!d  firmly  In  place  by  a 
roller  bai^dagc  slKnild  Hrnt  be  tried.  This  mcihod,  combined 
wilh  systematic  message  of  the  auricle,  is  valuable  in  many 
instances.  In  tumors  of  large  si^re  resort  may  be  had  to 
aspiration,  followed  by  the  compress,  bandaB;c.  and  mnssape- 
Where  the  efluf^ion  is  of  jinch  proportions  as  to  cause  consid- 
erable tension  of  the  overlying  tis^mics,  evrictmtion  by  free 
incUlon  is  the  most  advisable  proccdurL-,  ilic-  cavity  beiny 
afterward  thoroughly  cuiettcd  to  remove  all  necrullc  tluuc 
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and  to  favor  a  mpid  nblitcntion  of  the  -ipaccr  bv  j^ranuUrttHi 
snd  adhc&lon.  Aflcr  thus  tliorou^Lly  rcnioring  the  c<mlcnts 
of  the  cyM  Che  wound  should  be  packed  ^rmly  with  iijdoforro 
^au2e.  and  subsequently  managed  according  to  the  ruJc9  of 
general  surgery. 

It  should  always  be  reoiefnbered  thai  m  the  severe  cases 
considrr^blr  Hrfirmity  ni  thr  auricle  may  follow,  and  the 
patient  sliouM  be  named  accordJiiglv- 

Thickening  of  the  Lobule. — Thi»  condition  consists  of  a 
bvpcrlrophy  both  oJ  ttic  connective  lissuc  forming  ibc  frame- 
work itl  the  li>t>ulc  and  of  the  gtandiilar  structures  of  the  ro 
gtOR,  as  the  result  of  a  chronic  inflammsttory  process.  The 
inosi  frequent  c^u^  o(  ihe  affection  is  mechanical  irrigation, 
occasioned  by  the  wcarinfj  of  a  ring  in  ihe  ear.  the  margins 
of  the  anilicial  openin^^  through  which  this  is  passed  iristcad 
of  deal  rising  ami  Ixxomint;  covered  with  nonnal  L-piilieHum 
remaining  denuiieii,  4ihJ  thusafTuid  ah  uvr^nirr  Utr  ihernlramrc 
of  infectious  germs.  Some  metals  arc  easily  acted  upon  by 
moist  air.  and  are  particularly  prone  to  cause  auch  a  condi- 
tion, Ihe  products  of  their  oxulation  cie^itroytng  the  newly 
formed  epithelial  cells  and  leading  to  the  result  above  pftvcft 
When  tliii  process  has  coriinued  for  sooic  length  of  time  the 
pendent  jHirlioii  of  the  auricle  Ivfi-omes  elongaic<1,  tliiclccncd, 
tender  to  the  touch,  and  in  some  ca«rs  the  smt  of  spontaneous 
pain.  The  chtd  annoyance  to  wliicb  if  #:ivcs  riM-,  htiwrrer. 
in  the  defijrmily.  Occasionally  the  hid^mentof  nrorc  virulent 
bacteria  upon  this  denuded  surlacc  produces  small  abscesses. 

Treatment  -The  trentment  ol  the  condition  is  simple, 
and  c»nsis(^  fii^i  in  the  reiimvaL  o£  the  local  cause.  [|  the 
deformity  t^as  reached  a  high  degree  a  pl:^stu:  operation  may 
become  riecessarv  U^r  thr  remove)  of  the  superabundant  tissue. 

Ossification- — Curiously  tiioughH  lUi*  cirndiiitm  is  exceed- 
ingly rare,  iilthough  several  inManrr*  have  been  mentioned  in 
otological  literature.  The  causes  which  may  he  considered 
to  be  active  in  its  produclion  stern  to  be  malnutrition,  severe 
local  inflammation,  or  some  prolound  disturbance  oi  the  cir- 
cuEalion  ot  (he  part,  such  as  exposure  tn  intense  cold.  When 
Otseous  tissue  h:i>i  once  been  de|>(jsited,  the  rec[igninor>  oi 
the  affection  is  exceedingly  simple.  The  auricle  becomes 
ftlilT,  inflexible,  and  Imardlike  to  the  touch.  Tht-  osHiTiCiition 
may  be  limited  eilher  tn  a  Miiall  area  ur  may  involve  a  c^n- 
•Jderable  |Kiiliun  of  the  organ. 


OSSmCATlON— GANGRENE- 


Tn  H  tTa?»r  rppiirtfil  by  Lltisiiuivfi  •  llii-  ijuny  clfpiisil  ex* 
tcnclc:il  into  the  Floi>r  <jf  the  r;in;ir  The  hrlisr,  ^r'i|ilt(>i<)  io^sa. 
and  antihclix  arc  the  regions  most  (rcqucnily  flffcctcd»  and  the 
condiiion  mny  be  j>rc*>cm  upon  one  or  bolh  sides.     Relici  i* 

■  dcmnrdcd  both  vn  account  oi  the  dclormity  and  ahc*  bcciiiisc 

■  of  the  pain  which  any  pressure  upon  the  rigid  organ  causes, 
H  £L»  when  ttie  patient  aucinpTs  to  lie  upon  the  attecied  side. 
V         Treatment. ^T tic  ireaiment  consists  in  a  removal  of  chc 

abnormal  deposit  where  this  i§  of  liniiicd  exteni-  Where  a 
large  |)art  tA  tbc  Auricle  i&  involved  anijjutAlicin  cj(  Ehe  entire 

^  organ  is  jiistiJiablc. 

B  Gangrrcne. — Complete  necrosis  oi  the  tissues  tnalcing  up 
the  Immcwork  nnd  coverings  of  the  cxicmal  ear  is  occasion- 

■  ally  met  with  in  cases  which  have  not  been  subjected  to  any 
sever*  traumatism,  A  marked  jjcneral  cachcciic  condilion, 
toUnwing  nil  anjtr  illnes*  whici)  ha*  lowered  ihr  vitality  of 
the  paiiriil  grrally,  nr  ^m:h  ;is  may  he  urnisionrd  by  ^ome 
pfohin^cd  suppurative  process  accompanied  by  bciny  uccro- 

tsJH,  frequently  acta  as  a  prc^diftpoMng  eause.  U  we  combine 
with  such  a  condition  slight  but  continuous  pressure  upon 
the  auricle,  as  iriffht  occur  in  a  patient  eonhticd  to  bed  for  a 
Long  penod  and  lyin^  upon  one  side  lor  a  cnn5;td(^rab1e  inter^ 

Ifal  of  lime,  the  pressure  mi^ht  be  sufficient  lo  determine  the 
proceSK  under  consideration. 
Trcratment. — The  tre;nnient  is  ^nffrerently  inrlinttrd  by 
tlic  e:ujv.*>  u^j<.-ialivr  in  producing  ihe  affection,  Suppoiting 
and  slimuhitiEig  niea*urc»  arc  to  be  adopted  for  the  removal 
of  the  prcdtsposing  cause,  while  care  is  to  be  taken  to  prevent 
any  pressure  upon  the  auricle,  bearing  in  mind  the  case  with 
whicti  local  nutritive  pmces,»es  are  interfered  with  when  the 
general  tone  of  the  body  is  ijre.iTly  lowered.  II  the  process 
has  already  developed  wc  should  attempt,  by  means  of  warm 
ai^iUcatiuns,  to  re>^tore  the  drcubtfoii  of  the  region  lo  its 
normal  sla^e^  and    ;n    the   sime   time  lu  favnr  »pfjntaneons 

■  ^epamtiivn  oi  the  nccioiic  tissue  if  local  nccix^isis  has  (jccurrcd. 
Wherc  the  necrosis  i%  but  superficial,  ibc  appliciilion  oi 
«lronsr  chemical  caut^tics  may  hasten  repair,  the  local  irriia- 
tioD  exciting  a  reactive  inflammation  which  in  itself  becomes 
a  valuable  therapeutic-  measure,  causing  the  early  exfolblion 
of  the  slough  and  the  develijpmenl  of  healthy  granulations. 
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Fibroma. — \  fibroicl  twinor  is  one  of  the  mosl  omman  of 
the  benign  neoplasms  which  is  mcl  with  upon  Ihc  auritk. 
The  lobule  i-^  the  p.trt  uMially  involred.  The  nc^o  race  n 
especiallr  liable  to  the  affection,  nnd  among  this  people  the 
growths  frequently  niutn  a  l-ir^e  size.     Local  irritation  at- 

1en<lant  upon  wearing 
nrnaments  in  the  e:kr  in 
the  most  common  ex- 
Litiii^  ;t^[iolo^iCitI  f;*c!or. 
Although  the  lobule  is 
The  part  most  frequently 
^'Icctcd,  the  concha  is 
jccasionatly  the  Mte  o( 
a  (^outh  o(  ihischnrac^ 
ter.  and  in  a  case  report- 
ed by  Habermano*  the 
_     ^^        ^^  ^mmt  rxtemid  mr.itus  Wiw  p;ir- 

w     ^PjUk  ~^^^^B^7''  nally   occkuled    by   the 

'  *^^        ■^^-     *-  fuiuor,     which      sprang 

from  the  concha. 

Upon  physical-  cxiim- 
ination  ibe  tumor  pre- 
sents a  hard  surface, 
which  is  usually  smooth, 
but  oC'C^iMonally  rodu- 
lar.  MicrtiscopiiTally  the 
ma^ss  is  made  up  nf  dense,  while,  filaous  connective  tissue. 
In  a  case  reported  by  Anton  ■•'  (Fi^.  yf\  the  growth  was  a 
soft  fibroma  and  coninincd  mnny  conncctii'e- tissue  cells  in- 
tersj>crscd  between  the  fibres. 
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Tticsc  growths  nrc  of  ctupcciil  interest  on  account  n[  the 
fact  thai  ihcy  ircqu:;iitly  recur  niter  removal,  tlic  recurrent 
tumord  occasionally  Qssuniirig  a  roaltg^nant  type,  eHpcciaHy 
after  Vcjieated  operaf.ifins  oi  excision  have  been  inf;t!int€d. 

TreatmepL^-TbctJper:itivc  treatment  is  simple,  Tht^mass 
is  to  be  circungcribcd  with  the  knife,  the  incision  cxtcncling 
ibrcjiigh  the  entire  iliickncss  of  the  afTcctt--d  pat  I,  antl  lyirig 
completely  outside  <]l  il,  tvithin  h&allUy  tL^siicH  After  the  nrtv 
ptosm  has  been  exlirpnicd  the  edges  oi  the  wound  arc  to  be 
brought  together  by  sutures,  and  the  parts  dressed  a<.cording 
to  general  surgical  rules.    Recovery  is  usnnllv  untntermpled- 

Where  the  tumor  involves  the  lobule  the  incision  should 

BO  located  as  lo  effect  ibe  removal  of  redundant  tissue  and 

ble  ihti  (larts,  upon  replacement,  to  be  molded  into  a  lorm 
symmetrical  wiih  that  of  the  lobule  of  the  oppositi:  side. 

lu  addition  lo  pure  fihrnm^ila,  tamorN  arc  occasionMly  met 
with  which  arc  mddc  up  of  a  mixture  of  fibrous  tissue  with 
myxomitous,  carlilat;inoua,  or, other  clcmcntfi.  In  a  case  re- 
ported  by  Mau^*  the  growth  was  lyniphrtrii;if>.fibi'oma- 

Lipoma. — A  true  Eatty  tumor  has,  so  far  as  1  know,  never 
been  fourd  upon  the  auricle  itseU.  They  are  occasionally  met 
with,  however,  in  its  immetiinfe  vicinity,  u^nidly  just  below 
the  lobule.  Kipp  f  has  rejiorled  ;i  c^sr  nf  hhro-lipoma  of  the 
DOncha*  the  iiiicioscupe  ^howin^  the  picsciicc  of  cavernous 
tissue  as  \\r\\. 

Atheroma  (Fi^s,  74  and  75V — A  tumor  of  this  character 
results  from  blocking  up  of  the  sebaceous  foUiclca  with  which 
the  intcpument  covcrinff  the  external  ear  h  supplied.  The 
secretion  which  the  >:lands  produce  is  imprisoned  by  the  stc- 
noisEf  of  the  orifices  of  the  ducts,  dilates  the  gland  cavity,  and 
gives  rise  to  a  tumefacHon  of  vnrying  *i/t-,  Where  iht^  gland 
is  active,  \]ic  rapid  f(>ri]);ilioii  of  lis  pjiidi^ct  may  ptoducc  so 
much  pressure  :us,  to  cause  spontancotus  rupture.  On  the 
other  hand,  after  attaining'  a  certain  si^c  the  obstruction  in 
ihc  duct  may  be  overcome,  allowing  a  sufficient  amount  of 
the  contents  to  escape  to  relieve  the  ten^^ion  without  restor- 
ing the  normal  patency  of  the  tube.  This  process  may  be 
repeated  ifidcfiiuicly,  and  the  patient  presents  with  the  his- 
tory of  a  recurrent  distrharge  from  the  gnjwib  at  varying 
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rvaJs.     -^g^iin.  ttic  pressure  nwv  nc  ^o  severe  a*  to  excite 
an  inflamiuauun  wiihin  the  sac,  with  ihc  conscqucni  produc- 
titm  »i  a  j>Ljrulcnt  dtscharcc. 
J  _^^_^  Th*;  liibiile  is  a  favcirite  seat  tor  tbev^e 

■'9j>^^%\  fffowihs,  or  Ihc  jtinction  oi  the  lobule  wiih 
*  '/  fj  'he  akin  of  the  neck.  Marian*  has  re- 
jiorlrd  ;i  ca»ic  in  which  ther  nriipla<i»  ^\\*ti\ 
tht"  concha.  Where  sponiant^tus  cvaciia- 
liim  lias  not  taken  place  dissection  ustially 
reveals  a  distinct  sac.  Where  the  Cfrti- 
tcniH  of  the  cyst  have  undergone  injection 
;ind  nipture  has  occurred  as  the  result  of 
nn  iiiflammatory  process,  the  !init»g  nK^m- 
brant  h  u&uaEly  so  amalgamaud  with  ihc 
surroti  nd  ing  t  U^ues 
a^lo  render  ks  rcc- 
ognilion  as  a  dis- 
tinct structure  dif- 
ficult. 

Under  the  mi- 
croscope the  con- 
lentfi  of  such  a  tu- 
mor is  found  to  be  made  up  uf  seba- 
Crous  materKil,  degcneratrd  epithrhal 
cells,  with  an  occa-Monal  admixture  uf 
cholcstcrin  crystals. 

Treatment.— This  condition  is  best 
combated  by  surgical  interference. 
This  consists  in  the  removal  of  the 
growth.  An  incision  is  made  through 
the  ovcrlyfng  integument,  and  the  tu- 
mor is  shelled  out  from  the  envelope 
withniit  rupture  of  the  sac.  In  this  way  a  possible  recur- 
rcncc  is  gijardcd  against  Such  a  procedure,  however,  is 
(requcnlly  impossible,  the  sac  being  opened  and  its  contents 
being  evacuated  in  spite  of  the  greatest  t:are.  In  this  event 
the  entire  sac  should  be  completely  dissected  out  from  Ihc 
itcruciures  with  which  it  has  become  amalgamated,  U  is  well 
after  making  ^uch  a  di^sectiim  to  thoroughly  curette  the  c:iv- 
ity  by  meaas  of  a  sharp  *iponn.  in  order  thai  every  vestige 
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oJ  the  enveloping  membrane  may  be  rcmovcdp  Where  the 
niAHs  IS  oJ  but  small  dimcn^ioTifl  and  spontaneous  discharge 
ha^  tak<.'n  piace,  a  thoruu^li  curc^rttn;;  of  the  &ac,  UrllMn-efl  \yy 
the  application  of  a  strong  solution  of  nitrate  of  silver,  may 
caufte  complete  obUccrauon  of  the  cavity  and  prcvcm  a  re- 
currence. 

Angioma, — A  nco|)l.ism  of  this  character  i%  seldom  met 
with  iti  the  external  cat,  and  the  re^rortcd  c:a^c^  U:ive  v;iiicd 
greatly  both  in  ihc  nrca  involved  by  the  neoplasm  and  in  the 
degree  to  which  Ihc  vaacuiar  abnormity  has  developed.  In 
a  ease  rcport*;d  by  Chiinani*  the  cifnditu>n  vr;ts  one  of  cirsoid 
anctinfini  which  was  present  upon  the  Ick  side  of  Ibc  hcpd  at 
binh.  and  subsequently  extended  unill  a  lar^^e  portion  of  the 
atiricle  ur^«  invclvrd,  particularly  the  ptiKlerirtr  aspect  of  the 
orgftn.  The  cxiernal  car  was  dis|>laccd  outward,  and  was  of 
a  ddi'k  purpliikh-rcd  colur :  a  ili^ilirict  murmur  wai-  pcrceplihfe 
over  the  gruwlh.  The  condition  improved  somewhat  under 
injeeiions  of  pcrchlr^ridc  of  iron,  allhough  recurrence  took 
place  at  a  subsequent  period.  The  mii^s  was  completely  dist- 
^ipated  by  a  repetition  ol  the  same  trealment. 

Oceaftlonally  an  e%ptv£ure  to  cold,  a^n  in  Kifip  s  f  case,  seemi 
to  be  rrsponsiblr  fnr  the  affection,  althuuKh  in  many  instances 
they  are  conjjcniial.  differing  only  in  degree  from  the  com- 
num  birthmark  or  jioil'^iiLc  Ntain. 

A!thoui-h  we  do  not  consider  the  condition  as  perilous  to 
life,  Jungken  {  has  rcfM>ncd  an  instarcc  in  whicli  haMiioirhaj:c 
Irom  the  growth  tcrmioiited  fatally. 

Treatment,— Wc  arc  usually  consulted  on  account  ol  the 
deformity  which  these  prowrhs  cause,  and  the  measures  for 
their  relief  must  depend  up*m  Muir  s^i/e  and  character,  and 
the  coincident  presence  of  a  similar  condition  upon  sonic 
other  piirlion  of  the  face.  When  invntving  onlv  llie  irtegu- 
ment  and  consisting  of  a  small  slain,  repeated  aitplicacinns  of 
tlic  galrano-CTinlcry  usually  oFiHterale  the  abnormttv.  Where 
ibc  mass  is  of  large  si/c  and  the  vessels  arc  more  fully  devel- 
oped, complete  CKcision  is  the  best  procedure.  This  may  be 
effected  by  $eix\ni^  the  base  of  the  mnjss  with  a  clamp  ;in(J  ro- 
movinp  it  in  t&tP^  ligatinj*  the  stump  in  seveml  prirlions.  In 
other  instances  the  clamp  may  be  dispensed  with,  and  the 

*ATch|v  nirOhrpribdlktindc.  vol.  rll1,f.  63. 
fTianuotJontof  Ihp  Am^ricin  Oliifoglc*!  S<wletj,  JtJy.  tSSj, 
JSdVAiijUcOlircnheilkmiik.  |i-  77, 
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mitvi  (lissrrlficl  nut,  iTir  vr<i%rls  bt'ing  divicJfd  Iwturcn  two 
ligatures  thus  prcviMuiiij^  frxccssivc  ba^morrti^tgc  during  rhc 
0|>cr^ian.  The  cmpluyment  uf  the  ligature  id  caum:  the 
growflh  to  slough  away  slowly  b  scarct'ly  advisable 

Injections  ol  Quids  for  liic  purpose  ol  coagubting:  the  ooa* 
tents  of  \he  Uimor  are  not  free  from  clunj^er,  unc«  by  the  din- 
lodgmcnt  of  a  clot,  embolism  of  iniponant  vessels  mny  fol- 
low, or  general  sepsU  may  result 

TJ»e  eiTiplnymeiil  ol  the  galvano-cautery  knife  or  lf»op  for 
thccxcisinn  of  such  a  neoplasm  should  nnty  be  iiiidcri.ikrn  if 
a  damp  i^  used,  and  even  U  the  mass  were  removed  rt  this 
manner  mtist  ^vouM  prefer  to  li^atc  the  pedicle  in  acvcml  por- 
tions ralhcr  than  to  trust  to  a  closure  ot  the  vessels  by  the 
action  ol  the  incandescent  blade  or  wire. 

Where  the  tumor  Incresuiet  rapidly  in  sixe  at  the  ^ie  of  it» 
first  appfiinuire  and  [iihcr  ;irras  nf  the  inlegiimcni  bccocne 
involvrd  in  regions  entirely  dislinct  from  the  originfil  location, 
we  h^ve  tn  dc^il  utti  only  with  ihc  tesiim  Sis  it  ap|>cais  u|M)ii 
the  external  car,  but  by  our  measures  for  the  relief  of  this,  wc 
should  aim  to  prevent  a  similar  coodiiion  from  devcto|iing 
sjbaequently  in  nei^hhorini^  regions.  This  can  only  be  cl- 
lecled,  I  think,  by  thullinj;  off  the  artcncti  supply  of  the  entire 
region  by  the  lii^ation  ol  the  trunk  from  which  the  various 
ve<t»els  spring.  After  such  sin  Of>eratlon  the  dilatcci  \*essels 
will  ill  many  instanrrs  bf.  iihliictntrd,  while  Those  rrmalnlng 
urill  be  much  diminished  in  size,  arid  any  remaining  nngioin^ 
touf  masses  can  be  treated  upon  the  rules  ;i1ready  laid 
down. 

It  should  be  remembered  that  the  resselii  upon  one  side  of 
the  face  anastomo^  Ireely  wiih  those  ufH>n  the  opposite  side, 
jukI  leftfi  radical  me:i:cures  than  thoge  given  above  may  Dot 
be  stifl^cient  lu  obliicr.itc:  the  condition. 

Cystoma  (Pig-  7^ — tt  is  still  a  matter  of  dt^cu^lon  as  to 
what  parttcular  f<irm  of  ncofi^L-^m  thi^  term  should  be  applied. 
Many  use  it  to  designate  a  localized  turacfactimi  uptxi  the 
auricle  due  to  a  circumscribed  collection  of  fluid  not  de- 
pendent upon  traumatism.  Many  again  apply  to  similar  con* 
dilions  the  term  hematoma  or  perichondritis.  altl)ouj*h  there 
may  be  iko  evidence  of  a  sani^uineous  ctfusion  or  of  an  inflam- 
maiory  prticewt,  and  alllMJugh  the  hivtory  mav  reveal  no  ade* 
quate  muse  For  the  occurTCnce  of  either  aflection-  The  for* 
mer  view  seems  to  me  the  more  tenable  and  is  advocated 
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hy  Hartinann  •  wht^  applies  the  nnmc  ol  cyst  ol  the  auricle  to 
luinnrs  ol  this  descriplion.     This  opinion  is  supported  by  the 
appenninc7c  of  ihc  inlcrior  ol  the  sac,  upon   Iiicisioi»  of  the 
liimor     Th^re  i*  m*  rvidt^ncc  nf 
:try  infl:imni;iti<i]i  ol  Ihc  prnVhnn' 
drium  :     there    arc    no    filutninis 
d^^ii^  nor  any  ntlicr  evidence  o\  a 
previous  traiimatism.     The  dcvcl- 
0(>mciit  sccma  to  depend  upon  an 
fusion  of  *enjni  simply-    Exposed 
canilnge,  however,  is  occasionnUy 
found  within  the  cyst, 

Tht^se  lurnl^r^  ni;ikr  thrir  ap- 
pearanee.  as  a  rule,  upcvi  ihe  an- 
tcrior  surface  oE  the  auricle,  whlcli 
t^>cy  involve  m<»re  or  less  coin< 
pictely.  The  overlying  inlecu- 
mont  is  normal  in  cohir  and  not 
tender  lo  the  touch.  The  lumc- 
faction  appears  quite  suddenly, 
aihI  fthc^n't  little  or  no  lendcncv  iu 

increaM?  In  si/c.  relief  bein^  demanded  simply  on  ikccnnnl  lA 
the  «icf(jriiiity,  Haish  niaiiipulalioj)  or  c(jnUt>ion  iif  ihe  p;«( 
may  cause  an  inRammation  ot  the  cartilage,  but  this  conditniii 
b  saperadded,  and  not  a  part  ot  ihc  ori^innl  proccss- 

Thc  efluse  of  ilie  afleetion  i»  naturally  hypothetical.  It 
may  possihiy  be  due  to  a  defeneration  in  the  c;irtiiaginou» 
framework  of  the  auricle,  somewhat  similar  lo  th^ii  which 
c^u^trft  ihe  spontaneous  development  of  a  h;einalorna  auHs- 

Treatment, — The  fr»Mhnent  cnnsiNf*  in  M'p:'aled  aspira- 
lion  of  the  duid  ux  of  evacuation  by  inci&ion.  after  wljjctt 
the  cavity  is  ohliteratcc)  by  packing  the  wound  with  gao/c, 
Fischeniach 'F  has  obtained  good  results  by  in;is5nge  in  these 
ca»c5.  Manipulation  in  conjunciion  with  aspiration  is  cer- 
lalnty  Horthy  of  trial.  After  evacnaliun  of  the  conteotii  of  iKe 
cyst  in  this  manner  the  walls  should  be  kept  in  contact  by 
means  of  a  properly  constructed  clamp  or  by  a  firm  bandage. 

Certainly  the  snrevi  tnelhiid  of  treating  these  ease*  iv  hy 
incision.     This  should  be  m.ide  in  one  of  the  natur^il  lolda  so 


Flo,  7G. — Cr*Uiioa  of  ounda. 
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as  lo  prevent  dcformilr.  After  (he  sac  has  been  UwroiighTj 
dcaD5ed  bv  irngatioti,  the  margins  ol  the  incision  mny  be 
sutured,  a  itw  strands  ol  horsehair  bcin^  pci<»cd  through  the 
sac  to^ct  15  a  drain.  By  this  method  a  sli$;hl  irrej^ulAriiy 
may  remain  At  the  upper  and  lower  csfiremicied  of  the  incbion 
at  the  points  ol  entrance  and  exit  of  the  horsehair  drain*  To 
avoid  thi«,  the  c-tilttr  drcnind  iL|K)n  the  anterior  surface  may 
be  soinnrti,  .ind  drjio3>>e  sctuied  by  puncitiring  the  cartilage 
so  us  to  make  an  openintf  upon  the  povLcrior  surface  oJ  the 
auricle.  By  securing^  drainage  through  this  channel,  and 
allowing  the  inciMon  upon  the  anterior  suHacc  to  unite  bv 
lint  intention,  the  probat>ility  ol  recurrence  b  reduced  and 
all  delormity  avoided. 

PapiUoina.-'Simple  papitloinata  are  found  upon  the  auricle 
onlv  In  the  form  nl  wartK.  Two  in&iances  of  anomalous  devel- 
opment?; in  lEie  i*[iici<*rmal  Liyer  have  been  reji^ried,  which 
in^ht  pnipirly  lie  cl;issciJ  under  tlii^  Irrm,  Thr^e  were  ob- 
aervnl  by  Uiick.*  and  consisted  of  a  dense,  hornlike  pro- 
tiihcrarcc  ^prircinjr  Irom  the  outer  and  posterwjr  portion  of 
the  helix.  Jn  one  of  these  the  excrescence  attained  a  knj^th 
ol  three  fourths  ol  an  inch,  white  the  bdse  was  nearly 
broad,  it*  growth  had  undoubtedlv  been  favored  by  harsh 
methods  ol  treatment.  The  mavs  was  removed,  and  complete 
recovery  followed. 


CHAPTER    X, 


MALIGNANT  TUMORS  OF   THE   AURICLE  AKD  OP  TlfE  MEATUS. 

Ir  is  comparatively  seldom  thnl  the  external  car  is  Ihc 
|»riaiary  «e:kt  ni  a  inaligTiarit  iieupIoAm,  alttunigh  thecondiiior 
i*  ikn::iMi)i]:iT1y  niut  wirli.     Any  piirrtim  cif  jUt  rxU-rn:il  rar 


be:  ihc  site  of  t|] 
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the  fieofiluMn  ni.iv  5prc;id  in  any  direction  until  a  large  HTca  i* 
involved.  I[i  5nmc  instances  the  growth  originntcs  in  the  ex- 
tcrnal  auditory  meatus,  the  auricle  bcin^auackcd  auUacqiicni- 
Jy,  or  the  reverse  may  be  irue^  tlie  j^rowih  appearing  firsi 
upon  tlie  pinna  and  extending  int<i  tht^  auditory  tnc^iius^ 

Malign;4fil  neoplasms  of  tJie  deeper  por'iions  of  the  car  or 
mastoid  |iroccss  arc  HlilL  more  [n[jeiiui:tilly  inel  wllli.  The 
mo^t  tnmtiKin  niijlignant  growfli  wh]Q:h  .ilTrcIs  the  region  in 
question  is  cpitl^clioira,  sarcoma  being  ot  rare  occurrence. 

Epithelioma. — The  same  causes  operative  upon  other  por- 
tions ol  the  bodv  tn  the  pniduction  ol  mali^nfint  ic^owths.  ocl 
here  to  produce  the  condition.  In  a  nuixiber  of  iiistanccs  per- 
siMent  mechanical  irriianon  has  seemed  lo  be  the  most  prom- 
inent causative  factor.  In  the%e  cases  a  slight  abrasion  of  the 
rxtern^il  car  subsetjucntly  heconies  the  scat  of  a  malignant 
ulceration  on  account  of  the  pciai^tent  eflorls  of  tiic  (jatient  to 
rc-licve  the  local  discomEorltn  which  it  givc5  rise.  lndivLduals 
under  the  age  ol  hliy  arc  seldom  attacked,  although  in  one 
iu&tance  a  malignant  growth  developed  at  the  age  of  nineteen. 

The  pr<»£jrcsR  of  these  tumors  is  uinally  slower  than  in  the 
olher  regions  of  the  body,  several  years  being  required  for 
ihem  to  reach  any  considerable  slare.  Secondary  enlargement 
of  tlic  cervicid  g1:ind%  i^  u^^X  ordinarily  preseni,  artd  frir  this 
reason  Uic  piogijosis  \n  ni^Jignanl  disease  of  the  auricle  i> 
relatively  better  than  that  ol  a  similar  condition  in  other 
p<>rlion5  ol  the  body,  liven  where  glandular  inliltration  has 
occurred  there  seems  lo  have  been  little  tendency  lo  svs- 
temk  infection,  and  removal  of  the  original  mass  and  ol  the 
alTected  lymphatics  has  been,  in  the  majority  qI  cases,  effcc- 
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timl  in  curing  the  <)Ueat^c.  That  Kvf^iemic  Infection  ifi  %t^ 
Mli^lit  in  cancer  o*  the  (-xicrnsil  car  K  probably  due  lo  the 
fact  that  ilic  infcctini^s  matcii^t  is  alisorbi*^  [nun  cariila^inoiis 
li»»iic  vcrr  ^lf>wlv-»  aiul  that  ihc  h>c^]  IcMon  dcvcio|LH  tt>  such 
an  cxlciU  ihai  U  demands  rcinoviil  bclorc  extensive  gbndubr 
iiitiltnittim  Uti^  taken  place. 

"I  he  physical  chaiacteriMics  art'  almost  im  mis  Likable,  No 
ulceration  resemble*  in  appearance  ihat  pre^ciMcd  by  an  epi- 
llwHotna.  Before  ulceration  hns  taken  place  it  may  be  ini- 
pooible  ti>  deciiU*  ilic  cluiracicT  t>l  ihe  nenplaHm,  althtuigh 
from  the  farl  th:*t  it  <ittr%  ntn  rrsfinhle  nvy  of  ihr  benign 
growths  found  here,  diagnosis  by  exclusion  h  simple. 

After  the  >up€rticial  li-csue^  have  brgkcn  do^«-n  the  crcidcd 
suHacc  appears  reddened,  moist,  irregular  in  out1ine,and  some- 
what raised  above  the  healthy  integument  surrounding;;  iu 
h  blecd«  easily  on  touch,  and  is  frequently  tender.  Inierler- 
cnce  with  the  nutriti^'e  cupply  of  the  cartfbge  causes  this 
to  become  necrotic,and  with  ihr  proceraof  exfoliation  infl^^m* 
nialory  re.icliun  occuiv  Suih  a  cofidltioii  \%  eh^«i<:lerj2eil 
by  the  pre«ncc  of  exuberant  gramilations  the  same  as  in  a 
simple  perichondriii^.  and  during  this  slagc  an  error  in  dia^- 
no«i}  mar  occasionally  be  made.  The  true  character  of  the 
tumor  can  be  made  out  by  removing  a  small  portion  and  sub- 
milting  it  to  a  microscopical  examination*  The  removal  of  a 
email  fragment  is  easily  accomplished  by  means  of  the  cold 
u-ire  sniire.  and  ihis  aid  ut  diagnosis  should  always  be  em- 
ployed before  a  positive  opinion  is  given.  On  account  of  the 
EKCUfTcncc  of  exuberant  granulation  tissue,  microscopical  evi- 
dence of  a  negative  character  doc5  not  exclude  malignant  dis- 
ease, alihough  positive  evidence  settles  the  question  beyond 
a  doubt. 

Treatment^ — The  results  of  treatment  arc  unusually  favor- 
able. If  the  mass  U  removed  by  radical  measures  there  seem& 
to  be  dight  iciuiency  lo  a  recurrence-  Lymphatic  inAllraiion 
should  be  dealt  with  at  the  sime  lime,  and  it  is  only  in  ad- 
vanced cases  that  a  fairly  favorable  prognosis  is  uuxvarrant- 
abk.  The  irentmcnt  should  be  the  same  as  that  of  malignant 
neoplasms  in  anv  panion  i^  the  body,  early  removnl  by  the 
knife  b<'ing  the  only  Kife  procedure.  Care  should  be  taken 
that  every  vestige  of  the  groivth  is  excised,  the  incision  pass- 
ing heyonfl  the  limits  of  infilii'aiion  and  lying  in  perfectly 
healthy  tiwue.     The  exact   plan  lo  follnvr  will  vary  with  the 
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*liffrrrnt  niv%.  If  the  miricle  alotie*  'w  iuvii\vct\,  nw]  ihc  in- 
Tiltrcilian  is  c%tcnsive.  it  is  best  to  i;niputii!<:  the  pinna  at  once. 
IF  pouiblc,  nlicn  this  is  done  care  should  be  taken  to  pre- 
serve enough  ol  the  inT.rennient  ab<nit  the  nrilice  of  the 
meatus  to  permit  oi  its  being  sutured  to  the  skin  of  ihc  lice, 
thus  sccurinjf  a  patulous  external  canal  \me'd  with  epiderTHis, 
Where,  however.  The  growih  ha*  extended  evt--r  mi  slightly 
into  the  c^nnal,  l^e  auricle  and  the  entire  cartilngincus  meatus 
should  he  removed.  When  ihia  i*^  ticcciisary  it  is  almost  hope- 
less to  attempt  Ici  secure  n  piUrnt  external  melius,  althimgh , 
the  effort  should  be  made.  I'or  this  purpose  a  drainage  tube, 
either  of  sott  rubber,  silver,  or  alijininiitm,  should  be  kept  con- 
stantly in  the  canal  in  order  to  preserve  its  kirneii.  Stich  a 
device  may  be  worn  for  a  lonu  period,  tind  be  removed  once 
d&ily  for  the  purpose  of  cleansing  the  pai^^aj^e,  being  quicklv 
replaci'd  t£.i  prev<'nT  the  ^KTchision  of  the  c^inal  by  the  granii- 
Ijition  tissue.  Even  after  such  a  tube  has  been  worn  manv 
months  the  atTeinpl  frrqueiilly  faiU.  Tt  may  tie  pi>K^ib1c  in 
jpstttnccs  to  employ  skin  prafring,  either  by  Thiersch's 
or  by  twistinij  a  small  rtap  hom  ihc  adjoining  region 
into  the  orihcc  of  the  canal,  and  thuK  ^^ecurc  a  proper  teguncn- 
tiiry  lining,  I  have  tried  neither  ol  these  methods,  since  the 
procedure  was  not  suited  to  the  two  cases  which  came  under 
ray  ob^ervjttion.  In  one  instance,  where  the  growth  involved 
the  pristeririT  wiill  nf  \Ur  cnniil,  rhr  mr:*ins  w;is  compk'tcly  ch, 
hteiated  111  splits  of  pfriM^ttriit  t^fluMn  L<j  uiaiiiiain  its  patcncv- 
In  Si  second  ciisc  a  perfectly  patent  canal  was  obtained  by 
vnilng^  the  intci^umcnt  of  the  anterior  wnll  of  the  pnssaf^c 
with  the  innrjfin  of  the  cutaneous  incision  through  the  ^kin  r-f 
the  face,  the  cutis  being  dissected  up  for  a  conMder:al>le  dis- 
tance to  permit  displacement  toward  the  meatus.  Coaptation 
of  ihc  cdRcs  was  not  attained,  and  this  docs  not  seem  10  l>e 
neoewary.  The  sutureit  may  cut  through  at  the  end  of  a  few 
hours  and  ^^lill  perform  a  very  important  fuTicli*mH  The  pfiris 
being  held  in  pusilion  for  a  suRicieni  length  of  lime  to  become 
so  firmly  fixed  by  plastic  elusion  as  not  to  retract  to  any  ex- 
tent nfter  the  sutures  have  given  way.  In  the  instanc*^  named, 
a  considerable  pnrlion  oi  the  wound  healed  by  granulation, 
And  there  was  scarcely  any  deformity,  and  but  slight  con- 
traction at  the  entrance  of  the  meatus, 

111  excising  a  growth  of  this  cluiracter  involving  a  large 
portiim  uf  tlie  auride,  a  Httle  care  will  enable  the  operator  to 
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r/^plocc  the  p&rlfi  insuelia  nuinncr  att  to  ptxv^nt  disfigurc- 
menL  Where  the  parotid  gl&n<i  xn  involved,  it  is  ^tcloiii  wise 
to  attempt  extirp:Uian,  alihi>u^h  in  a  rf^bu&t  patient  it  is  per- 
missible. As  ihc  fachl  ncrvt  passes  H:rouj;h  lt«s  inr^e  gtsin. 
dular  mass,  it  is  well  lo  warn  ihc  paiicrii  of  ihe  |iQSsibiliiy  of 
fncUi  p^imlysh  following  thc!  ojicrrarinn. 

No  special  suf^ficstions  arc  necessary  ctuicnnnig  the 
cc)iir?tc  lo  be  piit-sucti  with  llic  lynph^ilic  eiihirgcmcETts. 
Tbcsc  arc  dcoU  with  on  gcncnil  surgical  principles.  The 
employment  ol  the  galvano-cautcry,  the  cold  snare,  chemical, 
caustics,  eic,  for  Xht:  removal  or  the  ilestriictiim  ol  a  malign 
nant  neoplasm  of  the  lunclc  seems  to  the  author  scarcely 
justifiable.  flhhouKh  many  have  ust*d  ihc  poienil.it  cautery 
upon  small  grnwtlis  i>l  this  characier,  with  emintniiy  satis- 
(aclnry  reMiltSn 

Sarcoma.— Occasionally  a  sarcomatous  neopiasm  uvigu 
naic>  primarily  in  ihc  cMcrn^l  car,  or,  on  the  other  hand, 
this  organ  may  be  involved  by  coniiguity  ol  strucTurc  trom  a 
similar  growth  in  the  cervical  region-  The  grnwih  exhibits 
mj  prcicrencc  for  any  particular  region,  any  part  of  llie  cxlcr- 
nal  car  being  ecjuaily  liable  to  involvement.  Extension  to  [he 
external  amlitory  meatus  ha^utcmred,  and  ihc^  {wtK^«ihitiry  nt 
I  his  slujiild  ;ilw;ij^  fkc  bornr  in  miml.  Siirh  ^^^  ei  tension  to  the 
canal  renders  CT^tirpation  of  the  growth  less  easy  and  the  jjij!«- 
sibihty  of  its  occurrence  con^^titules  a  plcii  for  early  operation, 

The  tumor  viirics  in  appearance  according:  to  its  situation, 
and  differs  from  an  epithelioma  in  that  ulceration  of  the  sur- 
face doc*  not  take  place  until  z  comparatively  late  peric«l- 
The  mass  is  lew  firm  ihan  ,in  epiThcllomatous  tumor,  U  usu- 
ally more  vascular  the  surface  bcin^  frequently  traversed  by 
titrlmiuK  l>ln*nl  vrssi'N-  The  tumor  may  gn>w  Niowly  ;ind 
exist  for  many  years  without  giving  rise  to  symptoms  suf!i- 
cienlly  urjfcnt  to  demand  operative  treatment :  on  the  other 
hand,  these  tumi'>rs  ,4omc1imcs  increase  rapidly  in  size  and 
dem;md  interference  nt  an  early  period. 

Treaimeot— The  successful  treatment  depends  upon  the 
complete  i^moval  '>f  the  fjrowth.and  In  these  cases,  owing  to 
the  incrcaM'd  vasriibrity  <>f  the  mass,  it  may  be  wise  to  em- 
ploy  the  cold  or  incandescent  ^craseur  or  the  galvano-cauiery 
knife.  If  the  mii«  i%  completely  removed  at  .the  pjint  of  pri- 
mary deposit,  recurrence  seldom  occurs.  Systemic  infccLbn 
ia  rare. 
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//.   DISEASES  OF  THE  EXTERNAL  AUDITORY 

ME  A  TVS, 

Di.HKAfiES  of  the  external  aiidiiory  canal  may  be  divided 
into  two  cla!i}>cs  as  regards  their  causation^  dunilion.  and 
extent. 

As  regards  cnusation.  either  primary  or  secondary, 

As  regards  duration,  either  acute  or  chronic. 

Aft  regards  exTtnL,  either  circumscribed  or  dJITtiFC. 

While  inflaminaiory  chancres  in  this  region  arc  often  scc^ 
ondary  tx)  sonic  coc^xisttng  condithin  iif  the  tympanum,  either 
cifciinisiTibrd  or  rlilTiise  innaTtiiTwilion  ni;iv  octur  as  an  idiii- 
puthic  disease  buth  in  the  acute  and  chroiuc  (oim. 


CHAPTER    XJ- 
CIRCUMSCRTBEn   EXTKRNAU  OTITliv 

AcirrE  CiRcuMscrRiHED  Extkrnai.  Otitis. 

£tlo1o^, — The  ifccurrence  of  a  cireuni scribed  inflamma- 
liiin  wilbtn  the  ;]uilt1itry  canal  is  uMiallv  due  eilher  In  rntriJian- 
kal  irritatioa  the  result  of  scratching  the  car  with  the  finger 
or  with  some  blunt  or  sharp  instrument;  to  inoculntion  in  the 
Mime  manner:  to  a  loss  of  supcrticial  epithclunn  as  a  re^nlt 
of  some  cutaneous  di^enGC,  the  abraded  surface  U^rming  the 
pnintof  entrance  for  pathological  bacteria;  or.  where  the  tym* 
pannm  is  the  seat  cif  a  |>uruleni  SnRamniation,  the  local  infec- 
\u\j\  may  take  pbicr  ihrnngh  the  iliu-ls  of  thr  glands  wiih 
tvhich  the  meatus  is  supplied. 

It  i^  doubtful,  proliably,  whether  all  cases  arc  not  the 
result  of  5omc  locnl  inlcction,  but  ccrtntn  constitutional  con- 
ililions  predispose  stroni;ly  to  the  disease  under  considcra- 
lion.     Ttie  local  lesion  ftometlmcK  appears  wUhout  any  di^ 
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cernibic  source  of  locn!  infection — in  o(her  woixis.  il  occurs' 
as  an  idiopathic  disease  Marked  impiiirmciiT  of  chc  general 
health,  disturbance  of  th?  di^c^riv^e  sj^itcm.  Anicnim.  and  dio- 
betes   render   an  individu:)!   |urticiiUirly   «uitcc{)t]ble   tn  the 

mabdy- 

Pathology, — Frnm  ihc  anatomicaJ  structiire  of  tlic  mcjttn.s, 
il  fullou^  tliat  as  the  cxterticil  or  tibro<c»rti luminous  portiuri 
is  (rcc]y  supplied  with  glands,  this  is  the  pnrt  most  usually 
attacked.  The  interior,  posterior,  and  fiuperior  walls  arc 
mrtrc  (rcqucnlly  njTcclcd  Ihan  is  the  anteHc»r.  Usually  Ihc 
focuf;  of  ihc  inllamination  is  EJiu:itcd  near  the  orifice  of  the 
mcatufi.  akhoii£;h  it  may  be  located  in  any  ponion  of  th« 
canal,  and  occastonalty  is  mrt  with  in  the  usscous  pari.  The 
;tbsctsse'*  occur  nsniilly  in  j^nnips  ratht-r  lh;Ln  singly,  due  lo 
the  fact,  prob:il>ly.  that  infectious  m^tetial  from  the  kliuc 
source  has  inocnhtcd  scvcrM  gknds  sinmluneously.  The 
disappearance  of  one  ''crop''  i<.  apt  lo  be  hallowed  by  an- 
other,  thus  prolonging  the  course  of  the  affection.  This  is 
especially  true  where  any  diaihctic  condition  is  present. 

Lticwenhfr^*  lay$  great  stress  u])on  the  fact  thit  certain 
micro-orgjvnisms  are  found  in  the  pus  discharged  from  these 
«mall  absccsse*i,  Schimmclbnsduf  workin*;  in  the  same  line. 
likrwUcr  attrilntfex  rhr  )cn:al  absccs*  To  the  presence  rif  a  b.-^- 
cillLis,  but  has  sho\^'n  that  an  abrasion  of  the  miriral  epithc. 
liLim  is  necessary  in  order  that  Ihc  germ  may  develop  at  any 
point.  It  has  already  been  ^tatt■d  that  an  asthoi^ic  constitu- 
tional condition  in  many  cases  predisposes  to  the  formatioi 
of  these  abscesses,  the  power  of  resis^iance  to  anr  morbid  pi 
cess  under  ihrse  circumstance*  ht-ing  nuich  reduced.  Ther^j 
is  considenible  evidence  to  show  that  a  trophic  dlfiEurbani 
i.-ause<l  by  some  obscure  coiiditLon  in  the  nerve  Ininbs  which 
supply  the  meaius  may  also  be  the  prominent  cans;ttivc 
factor, 

Urbantschilsch  I  has  reported  instances  where  a  dcrar^te* 
mcnt  of  the  irophic  nerves  of  one  side,  due  to  a  local  Icsb)ii, 
was  followed  very  qtnckly  by  the  development  of  a  funmck 
in  that  portion  of  the  canal  of  the  opposite  side,  supplied  bv 
the  corrrspnruling   nerve,     I    myself  h:ive    seen    two  case>. 


•  DiqiKh.  Med.  Wooh^  itas,  Ko.  t«. 

t  An;h.  fllJ  Ohitnhdnk..  voT.  XHsM.  p^  ZS2- 

1  LchTb.derUhMnticUL.  Vifiin>,ift9C^  pu  107;  Arch,  fir  Olii^n-t  nt  nxv,  p^  > 
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which  were  tindoubicdly  of  a  reflex  tropho  neurotic  character 
One  occuircd  in  a  boy,  aged  fiUecn,  who  %ulTcrt'ti  from  si 
scvtrrt:  iraurnattc  C3t1erti;ik  oIiuk^  the  ;ib&i:c-f^!i  being  locuted  on 
ihc  poMcnor  wall  (ji  the  canaU  N(jtsvilhstaii<Un;(  the  fact 
tliut  iht;  |i;iliml  wat>  in  rx^rllcnl  gr-in^ral  coiiditicni,  th^  ojijiih 
»itc  canal,  which  was  .'ipprircntly  healthy  up  to  this  time,  was 

I  similarly  at!cctcd  about  lour  days  aticr  the  incision  of  the 
first  ab^ccftS.  The  identity  in  i^ic  k>catk>i>  oi  ibc  sibscc^s 
upon  eilhor  side  and  the  absence  of  any  other  cxcitini;  cause, 
ECCtncd  to  pUcc  this  second  furuncle  in  the  category  under 
dtM:u«siun.  In  the  i&econd  c-M^c  iht*  development  of  a  smuJl, 
xrircumscribcd  area  of  inflammaiion  upon  the  ll*M>r  of  the 
flight  meatus  was  folhjwed  willnii  tweiily-four  htnim  liy  an 
exactly  similar  citmlitiim  in  the  same  luctitifiii  upon  the  oppo- 
site side-  In  this  short  interval  the  local  process  had  reached 
■  maturity,  and  when  Ihc  patient  was  seen  the  second  abscess 
was  dischar^int;,  althim^h  the  regttm  liad  been  inspected  with 
great  care  lets  than  twenty-four  hours  previously,  and  was. 
at  that  lime.  In  a  perfectly  norma!  condition. 
f.  We  itiOKl  believe,  ihrrcforc,  thai  the  c4Ufce  m;iy  be  reAex 

^■jn  character  even  in  eases  where  ihe  general  heahh  U  unim- 
^^  paired.    .Alter  infuciion  ha*  rakcn  place,  the  inflammatory  prt>- 
ccss  advances  rapidly,  ihe  central  portion  ui  the  jttfectcd  area 
losing:  its  vitality  and  being  discharged  ciihcr  in  the  lorm  ol 

■  pus  or  KrtmeliincK  as  a  distinct  nmss  of  necrotic  tissue.  Ordi- 
narily the  inflammatiim  dues  not  extend  tiecply  by  conlifjuily 
of  structure,  but  when  very  severe  the  underlying  tissues 
^H  may  tiecome  afrectedndeveVijiinj^  a  perich:;ndriii*.  of  the  canal 
l^nr  auricle.  This  is  particid-irly  apt  in  take:  place  whtn  the 
furuncle  is  located  on  the  anterior  ivall,  the  entire  tragus  be* 
coming  involved.  Hxecptionally,  the  afleciion  may  lead  to  a 
diffuse  external  wtiiis  which,  spreading  nhjng  the  poslcri<jr 

PwaJl  of  the  canal,  may  give  rise  to  periosteitis  of  the  osseous 
portion,  and  may  thus  bv  extension  involve  the  middle  ear 
ilsclf.     In  either  evenr   exicnsjon   to  the  mastoid  cells  mav 
^ftoccur 

^^  ^mptomatology.^Thtr  first  symptom*  w  ith  ivhich  the  dis- 
ease is  usbcrcd  in  is  usnatly  a  feeling  of  Fullness  or  discomfort 
inlheear.oraomeEimcs  a  slight  itching  sensation,  causing  the 
patient  to  press  the  fmger  ii^ainst  the  tragus.  Soon,  how- 
ever, he  finds  that  this  pari  is  lender  upon  pressure-,  and 
little  later  spon tan e<ms  t>atn  in  the  car  becomes  very  wcU 
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mnrk<;<l.  At  this  jimcturc  the  hc-arin^  becomes  considerably 
intcrlciud  wilh^  owing  lo  the  8lcno8is  oJ  the  mt^uiit;  resulting 
from  ihe  tumefaction .  For  Hic  same  reason  ihcrc  is  ire- 
qiienlly  linnltu«,  iisit:il]y  rutht'r  bi^h  pitched  in  cbamcier, 
which  incrcaws  ;i*  iht-  ittTectinn  |irogrcss<"v  This  may  !«• 
due  either  Ui  Ateiiosi*^  of  the  canal  or  to  the  ciwi^cslion  o(  ihe 
deeper  structures  irora  the  increased  bluod  supply-  The 
pain  increases  in  severity,  so  ihnt  within  twcuty-iour  hours 
from  the  f^rst  kcUng&  ol  discomfort  it  may  be  almost  iin- 
heiirabk,  while  the  ear  continues;  to  be  very  lender  lo  ihe 
touch*  especially  when  pressure  is  exerted  in  (rent  of  the  iro- 
gu%.  From  ilie  iiitimaie  relation  t>ctwccn  the  cfLrtilage  of  the 
itagiis  Tind  the  iTitrrm;ixillury  :irtirnbiti[)n  the  uiotionit  of  the 
h)wcr  jaiiV  are  iiUcrfcrL-d  with,  and  ma*^tic~ition  frequently  be- 
comes so  painful  that  the  patient  can  take  liquid  food  only. 
The  spontaneous  p:iin  is  especially  severe  ;it  ui^ht  and  Ire* 
i^uently  may  prevent  sleep,  allhoujjh  during  the  day  the  pn* 
tient  may  be  able  to  follow  his  vocation.  If  the  abscef^  ta 
located  upon  the  anterior  wall  of  the  canal  ihc  parts  in  front 
of  the  ear  appear  swollen  and  slightly  lurgcsccni.  If,  on  the 
contrary,  the  posterior  wall  of  the  canal  is  affected,  ore  of  the 
frrquent  s)'ni[itonis  noticed  is  an  undue  prominence  of  the 
aiiriclr,  the  external  ear  being  crowded  siHnewh:iL  forward 
ALid  standing  out  more  prominently  from  the  side  of  the  head 
than  docs  its  fellow  on  the  opposite  side.  When  the  furuncle 
is  in  thi>&  Location,  also,  the  slightest  pressure  upon  rny  por- 
tion of  the  pinna  causes  intense  sufFering.  When  the  abscess 
is  situated  upon  the  posterior  wall,  a  not  infre<^uent  symptom, 
and  one  to  which  the  patient  is  apr  to  attach  undue  gravity, 
is  n  marL-rd  <vdema  of  thr  inlcgumcnr  behind  the  car 

Inrdlracion  of  tlie  cervical  glands,  and  nUo  of  ihe  prr-au- 
rii-nlar  gbnds,  is  of  common  occurrence,  the  former  giving 
rise  tea  hard,  irregular  swelling  extending;  from  just  below 
Ihe  lobule  downward  along  the  course  of  the  »terno< mastoid 
muscle  lo  the  angle  of  The  jaw,  while  in  the  latter  case  the 
side  ol  the  face  immediately  in  front  of  the  ear  presents  some 
irrcgidar  induration  due  to  aa  inflammation  of  the  lymphatic 
iiiylfjlrs  in  this  region.  The  paroiid  ghiiul  il^elf  tmiy  also  par- 
ticipate in  this  inflarnm^ilory  process,  causing  its  outline  to 
become  distinctly  defined  both  to  ocular  iuT^prclLon  and  to 
palpntion-  This  is  due  to  accondarv  engurgemenl  of  the 
gland »  m^d  consequently  suppurative  infiammrLtion  of  thcparo- 
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tid  occasionally  complicates;  n  circumscribed  cxtc^riinl  otiti-^. 
Ocrasiotially  wc  find  dirccUy  behind  Ihc  auricle,  a  nlhcr 
prominent  Rt*>^up  ol  small  Ivmpliaiic  (*Undi:  when  llwsc  are 
llirersc^nl  a  h>cnli/-ecl  tnfliiminafiiin  iipnn  iht^  po*ierN*r  wM  of 
thr  CJinal  k  ^ttic-mlrd  by  cunsidt-r^ble  inlilininon  of  these 
itfuctuTCS.  in  which  case  ilic  trdcjita  brfurr  ?»|>okrn  iif  is  hn 
placed  by  ar  irrtgular  incliir:iti'>n  which  is  so  poorly  defined 
in  its  liniiUtions-  that  it  may  be  mistaken  for  an  inflammatory 
comlilion  of  ihc  mastoid  pcriuMciuTi. 

Constitutionul  tiymptoms  arc.  as  a  rule,  not  well  marked. 
The  attack  may  ruti  iis  course  in  an  adult  wjtii  scarcely  any 
elevation  of  temperature,  or  the  temperature  may  be  «]ightly 
rleval(-cf— rwidiing  pr^Hiap^  ijff  or  loo"^.      If  gbndular  inflain* 

Ijitation  is  present  iis  a  secondaEy  afleclion,  the  temperature  h 
lOre  apt  to  he  elevated  than  when  lliU  docs  not  exists    A  feeU 
irg  of  gcncr;il  malaise,  headache,  loss  of  appetite,  etc..  is  attrib* 
utabic  rather  to  the  loss  ol  sleep  and  the  discomfort  attendant 
upon  the  condition  within  the  canal  than  to  any  actual  systemic 
infection.   After  these  symptoms  have  persisted  for  from  forty- 
fight  hours  to  three  or  four  days,  they  disappear  quite  swd- 
Icttly.and  coincident  with  thi:irc{^ss:ition  a  purulent  dischnrge 
irs  in  the  meatus.    This,  it  need  scarcely  be  stated,  is  due 
ibe  spiinianetiEt.s  nipturc  iif  the  abscess,  tliedistharpe  nf  its 
contents  caJStng  an  abatement  of  all  the  distressing  marifes- 
I  lion). 
As  statrd  under  hiihi>logy,  however.  the*e  abscesses  onii- 
fnarily  appear  in  ijroiips,  so  that  in  the  course  of  a  few  days 
the  »ympiomft  already  narrated  are  repeated.     If  ihc  fnflam- 

I inatonr' process  extends  to  the  tympanum  or  t(^  the  mastoid 
cells,  the  pain  becomes  more  intense  and  the  con^iitutionil 
Symptomii  aKo  are  miire  miirked.  The  rempeMiiur  Hsrs.  thr 
ptiin  insitead  of  bcin^  locnili/ed  invfjlvcs  the  entire  tempfiral 
region,  or  may  maiiifcsl  itself  as  a  severe  general  headache. 
The  impairrrcnt  in  hearing  nnd  the  subjective  di^t(lrE>anccs 

B become  more  marked,  and  the  gravity  of  the  aflecflun  ini  evi- 
denced by  the  increased  prostration  from  which  the  patient 
ftufTefK- 

DU^osis. — It  wunUI  ^eem  that  the  diagnosis  of  such  an 
.  aHectioii  winild  present  no  diHiLHiliies.  but  this  is  frctjurntly 
^Bby  no  ine^ns  Simple.  In  the  e;ir]y  siagc<(  the  patient  Lh  not 
^"ablc  to  localtxc  the  pniu.  but  complains  simply  of  a  feeling  ci 
discomlort  and  hcavinc^  in  the  head,  and  may  even  ignore 
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thccarciittrt'ly  nnd  refer  all  tho  painful  sensations  to  the  pres- 
ence of  cariou*  ictth.  An  inspecii<>n  of  the  ear  ai  this  period 
may  revc:il  :ibsylut*rly  nothing.  If.  how'<?vcr,  we  KUp|ilement 
uGuUr  insjjcciion  by  caii^-fullv  testing  the  sensitiveness  of  the 
vr:ilk  of  the  cn[i;i1  by  mrfans  of  a  r:ottiin-!i|rped  piiibe,  uMjally 
sonic  one  point  >*ili  be  found  where  pressure  causes  the  pa- 
ticrU  lovrincc  sHghtlyn  Too  much  stress  can  not  be  laid,  how* 
ever,  upon  ibc  necessity  of  first  inspeciing  the  car  wilbojt  the 
use  of  the  speculum,  the  auricle  being  clr:iwn  tipwiird  and 
backward,  or  in  a  very  young  child  downward  and  backward, 
and  the  entrance  of  the  meatus  first  examined  by  reflected 
light  before  the  intn.>d union  of  any  inKirnment.  It  is  well, 
alsa  to  [imvi  \fc\iily  u\njit  the  posLeiior,  inferior  supcrior.and 
antectLir  waIN  of  the  canal  with  the  cotton-lipped  probe  before 
introducing  the  speculum,  in  order  to  recognise  imy  tender 
point  which  nii^jht  escape  deccdion  alter  the  insertion  of  the 
inKCrunient.  Very  freqnently,  at  un  eiirly  ^tagc^  thiit  tender- 
ne^  may  be  the  only  evidence  suff^csiivc  of  the  local  leeion. 
If  this  examination  U  mndc  before  the  *[>cculuni  ift  inserted, 
a  very  slight  lurnefaetiou  may  be  observed  enerffcaching  upon 
the  Uinien  of  the  cfinal,  fri>m  one  of  its  walls.  Tliiti  anr^  mav 
not  differ  in  color  from  the  surrounding  parts  or  it  may  be 

of  a  slightly  pinkish  or  red- 
dish hue-  Tlu*  alleratiorf 
in  Ci^lor  is  sddom  notice- 
oble,  and  the  insertion  of  the 
speculum  may  entirely  ob- 
literate the  locat  swelling, 
The  deeper  pans  shovild  be 
tested^  afo^r  ihe  speculum 
has  been  introduced,  bv 
nieOTis  of  the  probe  in  the 
miinncr  already  described, 
and  the  presence  of  one  or 
more  lender  point.t  be 
looked  upon  with  suspicion. 
If  the  local  process  is  more 
advanced  the  areas  of  Tuiiie- 
faclion  pre  caMly  recognii^ed 
(Fig-  77);  if  the  inHammatory  process  is  located  near  the 
orifice  of  the  canal,  the  introduction  of  the  speculnm  may  be 
[viinful.     Aa  many  patients,  however,  wince  slightly  upon 
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the  ifitrodiicticn  of  any  iiigirumcnt  itilo  The  melius,  this  sign 
should  be  accepted  with  considerable  caution.  As  has  been 
tktatecl,  drcum<(cril>ed  inflammaiion  of  ihc-  c^tnal  is  usually 
kjcnEcd  in  the  nttn^nhle  pnrtinn.  :uid  nlthnugh  crccasinnatlv 
occuirini;  in  ihc  osseous  segment,  any  locah/cd  luiiicfaciiun 
in  this  region  should  be  looked  upon  with  ^rcat  5LJ5picion. 
vspccinity  il  situated  upon  the  superior  posteiior  waW.  since 
in  this  locality  the  msistoicl  antrum  is  separated  frntn  the 
meatus  by  a  cumparatively  thin  platt  cl  hone,  and  ;in  irflani- 
n^ation  within  the-  m:iMnid  cells  olten  causes  nin  cncroaeKmcnt 
upon  [he  lurucrii  of  the  c^nnl  in  thi&  localjiv.  Wlien  this  U 
thif  cinidilton  [ilnst:u|ilc  ex- 
nmination  gives  llje  imprcS' 
£ion  of  a  canal  which  rapid- 
ly become?!  narrobv  at  the 
Itindu^r  the  line  of  deniar< 
cation  between  the  drum 
membrane  and  the  Miperior 

d  pnsfenor  w:dU  o1  the 
meatvLS  being  pi>orly  de- 
fiiifd.  In  some  instances 
only  a  ^mal1  ^lillike  i>]>en- 
jng  is  viable  at  the  inner 
extremity  ol  the  canal,  the 
niembmna  IvmpLini  hcinf; 
completely  hidden  Irom 
view  except  over  this  area 
<Fig,  7A).     Siirh  a  condition 

meansv  almost  inv^riat>ly,  a  rnllectinn  of  fluid  w  ifhin  ihr  miis- 
uM  antrum,  and  always  indicates  an  aSccttoiMii  the  deeper 
Mruciurcs  Although  the  procc-i*  may  have  had  ils  origin  in 
Ihe  cxicrniil  mc;^tus  ;  in  other  words  the  atTection  is  no  longer 
contiricd  to  the  meatus,  but  involves  the  middle  cnr.  On  the 
rary,  in  furunciilar  inflnmmaiioa  Ihc  ^rcaiL^st  narrowing 

It  the  ortHce  of  iKc  meatus,  and  if  the  speculum  can  once 
be  carried  past  this  nbsiruction,  which  lies  nkmpnniiivc'ly 
near  the  ciit^rnal  opruing  tif  the  canal,  nu  unolttUnclc^d  view 
can  be  obtained  of  ihc  parts  that  lie  bryonri.  Where  a  cir- 
GuiiiscTibcd  external  otitis  occurs  in  nn  ear  which  is  already 
the  sent  oE  a  purulent  inflammation  ot  the  tympnuum.  the 
location  oE  the  tumefaction  in  the  superBcial  meatuf;  will  fre- 
ctitcutly  enable  us  to  diMinguish  between  a  Hmple  drcum- 
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scribed  external  otitis  and  one  due  loan  inflammation  o(  the 
miistoid  process  (compare  Figs,  77  and  78]. 

Externa)  maiLipuLadim  wiH  reveal  eon^derat^k  tcnderiicv« 
upon  pressure  in  injnX  ol  the  tmgus  if  the  anterior  ^^alt  is  nl- 
fcctcd  ;  indeed,  as  the  entire  fibro  rartilij^inous  portion  of  the 
canal  is  moved,  10  a  certain  extent,  by  any  pressure  in  thi« 
re^ion^  lilts  trf«t  in  aclnlls  Kiif  giral  iin]ic>rf4iir<;  in  making  ihtr 
differential  di^ignosis  between  inflanimiU4>ry  affections  ol  li.c 
nteaiusasdislinjfutfthed  from  those  ol  deeper  parts — thai  ts.  ot 
tbc  middle  car  or  of  the  maaloid  process-  In  the  same  way 
il  the  auricle  be  grasped  hrmly  tind  moved  In  various  direc- 
tions, any  intlamuiaiion  in  the  canal  will  be  evidenced  by  the 
pain  which  thi&  mainfuibtitm  cau«eit.  h  U  al«o  well  to  ext-n 
prc^tire  upon  Ihe  walls  of  the  c.inal  frym  helfjw  tipu-ard  ami 
from  above  downward,  and  froiTi  behind  forward  sljccpssIvcIv- 
ir  the  cartilaf^Iaiiits  mralu^  is  affccFcd  iL  will  Itc  .scancly  pi'v 
sibic  not  to  elicit  some  tenderness,  *io  matter  where  the  ati- 
sccss  is  located.  The  occurrence  (it  oedema  over  the  mastoid 
proceas  may  lead  to  the  crroreotis  siipposilinn  that  the  o^^eous 
struclwrcfi  have  become  invaivcd.  This  mistake  need  never 
be  made  if  care  is  taken  to  test  for  the  presence  of  lenderness 
over  tlic  masloiJ  prricess  lisirlf*  wiihtiut  ccwnmunicating  anv 
molicin  [c>  ihr  ,iiiri(  It^  in  Hpplyin^  lUc  pressure  T*i  du  this 
the  6ngCTS  of  the  hand  are  restt^d  tightly  upoti  ilic  siEle  of  the 
head,  while  Ihe  ihiimb  i*  pressed  firmly  over  the  ordeinatons 
area,  taking  care  that  this  pressure  shall  be  cycrtcd  just  lie- 
bind  the  line  of  insertion  of  the  auricle,  and  in  a  dircctiitn 
backward  and  in*ard  rather  than  forward  and  inward.  In 
this  way  iht-  nrnvable  portion  of  the  canal  is  in  ro  way  di^- 
tiirbed  and  the  pressure  is  brought  to  bear  directly  upon  the 
mi^l(»iil  tiincfss.  It  will  Ur.  frmtid  rhrit  whrrr  thr  inflamni.i- 
tjon  ifi  citnfutrd  to  the  canal  alone  no  tendL-rncss  is  cliL-iitrd  by 
this  manipulation,  although  the  thnmlj  may  sink  cpiile  deeply 
into  the  a-dematons  tissues  iind  leave  its  imprint  there  when 
removed.  .As  soon,  however,  as  the  prcsanrc  is  directed  in 
the  slightest  degree  forward,  so  as  to  move  either  the  auricle 
or  the  fibro-cartilaginoits  eanal,  the  patient  gives  evidence  Of 
intense  suflering.  Although  simple  in  execution  this  point  is 
of  great  value,  e^^pecially  In- differential  diagncsi*.  In  the 
same  rinnncr  a  careful  cxaminaliim  of  the  glanduhir  infiltm- 
(ion,  either  behind  the  car  o,  below  it.  will  usually  enable 
one  to  recogntec  its  nature  in  distinction  from  a  mastoid  pen* 
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ost<Mt*s,  or  an  cictrnvis-ition  of  pns  due  lo  the  spontaneous 
evacuation  of  tht-  iriastuid  ali%cc^i  beneath  ti»c  stci no-EnatiioKl 
muscle  through  llic  (HjLgaMtic  fo»si<  In  some  instances,  how. 
ever  it  wilj  be  necessary  to  oljscrvc  the  condilion  for  several 
days  before  an  cx&ct  opinion  can  be  arrived  at. 

A  RUppurfitive  inflainm^Ltion  of  the  f>:irotid  gland  iniy  oc- 
cnsiVmiHy  kad  to  error.  This  condition,  from  the  local  tcn^ 
derncss,  the  severe  pain  upon  ma&ticattan,  and  the  local  tu- 
mefaciion  of  the  anter<i>infei'ior  wall  of  the  ciinul  )ii«t  within 
the  orifitc  of  lUv  mraln*.  may  sometimes  be  mistaken  for  a 
furuncle;  especially  is  this  the  case  when  wc  reineniber  that 
wc  frequently  find  the  parotid  enlarged  secondarily  as  the 
result  ol  the  circumscribed  external  oiilia  located  here,  Frac- 
ticaUy  such  an  error  would  be  a  matter  of  no  fii^nificance, 
since  the  treatment  would  be  the  «ame.  Upon  evacuation  ol 
the  abscess,  either  spontaneously  or  by  incision,  the  quantity 
of  pus  *h"schar^jjcd  would  readily  show  whether  wc  had  10 
deal  with  simple  loe^lijed  itifl^nimaiion  of  the  canaT,  or  whh 
£1  breaking  down  of  the  substance  of  the  parotid,  in  which  the 
pus  had  made  its  ivay  tii  the  5nrf^cc  in  thi.s  Hitnaiion. 

Prognosis^^Whcn  iincompUcntcd.  the  affection  ordinarily 
runs  its  course  in  from  four  to  eip;hl  days.  Ihe  symptoms 
bein^  at  their  height  about  the  tldrd  day*  Care  must  be  exer< 
cified  in  expre«^ing  an  opinion  upon  thiit  point,  as  the  succes- 
sive infection  of  other  areas  m:iy  prolong  llie  afTecrion  consid- 
erably. The  (i;i."iiejal  health  of  ilit-  pau'riit  is  a  faci  of  jj^re^t 
importance  in  considering  how  rapiiily  the  termination  of 
the  disease  may  be  expected,  rcintcclion  bcini*  much  more 
apt  to  take  place  if  Ihe  general  condilion  is  impaired,  I'er- 
sonal  clennlineis,  precise  ntEenlion  in  carrying  out  the  local 
measures  inf^liluled  for  ihe  relief  of  the  condition,  and  the 
avoidance  of  any  unnecessary  handling  of  the  part — all  aid  in 
bringing  about  a  speedy  termination.  So  far  as  dangt^r  to  life 
is  conccrucd,  this  is  usually  considered  almost  m7,  ll  shnuld 
be  rcincitihered.  hitwever.  that  io  e*ccplionai  instances  cxten- 
sion  takes  place  both  lo  the  mastoid  cells  and  to  the  middle 
ear  and  that  death  has  rebuked  from  meningitis  or  sinus 
thrombosis.  Occasiimally  dehiscences  exist  in  the  walls  ol 
the  oi>ffiOus  meatus,  rendering  extension  to  the  intracranial 
siruclLires  easy,  it  should  also  be  remembered  th.ii  after 
ihe  contents  of  llic  abscess  have  been  evacuated,  either  sjKin- 
tanenukly  or  by  incision,  a  denuded  surface  rrmainK,  through 
lb 
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which  infection  nnay  easily  take  place.  The  author  ba«  «een 
one  in>tance  of  ery&jpchlous  infection  in  this  region,  rei^tiUing 
in  de:ith. 

Treatment — If  observed  early,  «ur  first  clTurt^  fkhould  be 
(lirccieJ  iv  aboit  the  altack.  U  possible,  and  thus  prcvctii  pus 
formation*  With  thiH  end  in  view,  the  local  abstraction  o\ 
blood  by  means  ol  the  natunti  lucch,  or  better,  perhaps,  by  the 
wet  cup,  should  be  instituted  at  once.  If  the  area  in  front  ol 
the  tragus  is  tender  the  blood  should  be  abstracted  from  this 
region-  In  an  adult  two  ounces  of  bhH)d  may  be  taken  away 
if  llie  uel  cup  is  used  ;  if  the  natuml  Icechc*  arr  prrferrcd, 
two  or  ihree  may  \x  4jjplicd  dircclly  in  ffoiit  of  the  tra^ufi. 
When  the  posterior  or  superior  wall  is  the  siii:  of  the  inHam- 
maiion  the  best  results  arc  oblflined  by  abstracting  blood  from 
the  mafttoid  region*  Owing  to  the  free  intercommunication 
ui  blood  vef^eEs  in  this  region  it  is  usually  xvise  to  take  away 
a  i^reaicr  quantity  here  than  when  the  leeches  are  applied 
in  front  of  the  tragus.  With  reference  to  the  relative  value 
ol  the  wel  cup  and  the  nauiral  leech,  it  should  be  stated  that 
the  wet  cup  h  to  be  drcidcdiy  preferred,  except  perhap?i  in 
the  case  ol  children  under  mx  or  ,%cven  ycant  ui  age,  who  mav 
object  less  forcibly  to  the  naturul  leech  than  any  instrumental 
procedure.  U  the  natural  leech  is  used,  the  ntcatua  should 
be  occluded  with  cotton  to  pre%-ent  the  animal  Irom  attach^ 
fug  itself  within  the  canal,  an  accident  which  has  occurred  in 
several  instances.  The  chief  objection  to  natural  leeches  is 
that  in  many  cases  they  arc  dilfLCulc  to  apply*  and  the  precipe 
quantity  ol  1>IoikI  taken  awiiy  can  not  he  estimated.  The  re* 
suiting  hcctnoTrhagc  frequently  contioues  for  a  considerable 
time  alter  the  leeches  have  been  removed,  and  may  be  a  source 
of  annoyance  both  tothe|>attent  and  his  fricitds.  ^uite a  num- 
ber of  instances  have  been  reported  in  which  erysipelas  ha$ 
followed  their  application,  a  fact  which  certainly  coni^titutes 
a  grave  objectsiHL  The  wet  cup.  on  the  contrary,  afiords  us 
B  means  ol  taking  away  the  exact  amount  of  blood  we  deem 
desirable;  It  can  lie  ea^ly  ag>]dit-i]r  and.  if  carrtully  done,  its 
use  is  not  attended  by  any  more  than  trifling  momentary  paUt. 
In  very  voting  children  restraint  will  always  be  necessary 
whichever  method  13  u3cd«  while  adults  almost  invariably 
prefer  to  endure  the  momentary  suffering  which  the  anitieial 
leech  cgiuses,  rather  than  to  subject  themselves  to  the  annoy- 
ance which  the  applkation  of  the  nattiral  leech  entails.    The 
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»n?immcntnl  abstliicltan  of  blood  mav  be  cffcclcd  bv  the  use 

»ol  a  device  which  coimMs  ol  a  glass  lube  closed  at  unc  end. 
while  the  mar>nEi  ol  Iht;  open  extremity  is  ground  accurately 
to  5>crmit  oi  us  cxncT  application  to  (he  iiUcgumcnt.  The 
interior  of  the  mbe  is  iitted  witb  ^n  air-ti^^hi  pitted,  the  rod 
of  which  ift  provided  with  a  thread.  The  other  extremity  of 
the  ItiJH-'  k  provicTtril  with  :i  c:ip  chriiugh  which  ihr  pfsfon  rod 
passrs.     [Iryond   [be  cap  the  piston  rod  i^  provided  witb  a 

|»ul  wliich  traverses  llic  thread  upuii  ihe  rc)d ;  by  turning  this 
nut  the  piston  is  madu-  to  tmvcl  the  Ici^gth  oi  the  tube. 
IE  now  the  pision  is  lowered  as  much  as  possible  and  the 
open  CKtrcmily  of  the  lube — previously  smeared  with  a.  liillc 
va-neline — is  applied  closely  to  the  skin,  successive  turns  ol 
the  tiui  will  exhaust  the  air  from  the  tube  and  c^iuse  an  in- 

H  tense  congestion  of  the  area  which  it  covers,  while  the  toft 
piirts  will  bulge  iniM  ihe  tubr  as  ibc  air  abcnc  is  ravelled, 
^nd  the  pre&surc  oi  the  air  willioui  w  ill  be  sufficiently  ^reai 

B  to  hold  the  apparatus  in  pmiCion.  Thi»  process  of  dry  cup- 
ping may  ol  i(:<'ll  be  sutficicnt  in  certain  instances  to  relieve 
the  symptoms;  if,  however,  U  is  decided  to  abstract  n  certain 
quantity  of  blood,  the  cup  should  be  left  in  position  £or  a 
few  rnmiites,  ;iftrr  which  it  i^honld  Ih-  removed  and  the  local 
congested  5>re;i  punctmed  In  several  pbiLes,  eirJier  by  means 
uf  a  Hiiiall,  sbaip  knife  or  by  a  hciiiiricator,  shown  in  Fig.  79, 


fn  either  caw  the  prrice«  i*  f^ot  painful,  ^s  the  lurpcscenee  of 
the  pans  is  so  ^rent  ih^it  but  little  ^enMUveness  remains.  The 
cup  should  now  be  quickly  reapplied,  when  a  free  flow  of 
bloixi  follows  and  as  much  may  be  removed  as  seems  desira- 
ble. The  appticativ^n  ot  this  instrument  would  at  tirst  seem 
paiafuUon  account  ol  the  local  tenderness  in  the  immediate 
vicinity  of  the  ear;  it  should  be  remembered,  however,  that 
local  bloodletting  i*i  applicable  only  to  the  early  staples 
of  the  disease,  at  which  period  this  tenderness  is  not  well 
marked. 

In  place  of  ttic  inMnimcnt  mcniiuned  abt^vc,  the  author 
employs  one  in  which  chc  scarification  is  performed  without 
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tJic  rernovJit  of  the  cup,  while  the  ordinary  car^ynn^c  i&  iist 
to  cihausc  the  air.  Fig,  80  shows  ihc  nicihod  of  operation, 
and  renders  a  detiiiled  deftcripiinn  i^iipeHlticmv  The  instru- 
mmt  n  lo  constructed  as  to  be  iDttrrchan^r^bU.*  with  the  tip 


of  The  Kir  sv 


ynngr, 
and  thus  the  iiccc^ 
.^ily  of  carrying  a 
cumbersome  app^i- 
raiua  is  avoided. 

A%  before  stated. 
U'cai  hloodktlingis 
of  value  in  aborting 
lh<?  ^ifTrcrion  only 
in  tlie  very  early 
stages.  When  ihc 
pain  has  Lasted  lor 
thirty  six  or  forty- 
etirht  hours  before 
the  patient  is  seen 
f'?r  the  first  time, 
this  prcicediirtf  will 
ahtiosi  ahvays  he 
ti*kclevs  :i^  a  {irophy- 
lactic  measure,  a1* 
though  it  may  lem- 
porarily  relieve  the 
pain;  usually*  h'>w- 
ever,  it  only  adds 
In  the  ditcnmforl 
which  the  p^iient 
\\  alieady  sufTcrinK, 
After  the  abstraction  of  a  certain  amoiinf  of  hUutd  in  the 
very  early  ftia^c:^  the  local  application  of  cold  19  of  urdoubt- 
ed  benefit*  both  lor  the  reliti  oi  pain  and  for  the  purpose  of 
aborting:  the  attack.  When  the  focus  of  inHiimmatifm  U  lo- 
cated upon  the  posterior  wall  of  the  canals  the  SLppltcation 
of  cold  may  be  made  by  mean^  ot  the  Leiier  coih  shown  bi 
Fig,  Si ,  (he  coil  bein^;  so  molded  that  it  app^i^^  ilscH  chwrly 
to  (he  $urf^u:e  of  the  raantokL  The  aural  ice  t>:ig  shown  in 
Fig,  70  may  nUo  be  cin|iloyed  for  the  same  jmrfio&e*  When 
the  foai?^  "f  iuflanini;aion  is  situated  elsewhere,  the  coil  be- 
hind  the  cnr  14  of  but  little  value,  and,  in  order  to  be  erticicnl. 


flu  60,— Aulhor't  ftnlAi.^i]  [Mcti. 
«diDlAt  to  (hf  ordtikufy  ItAiil- 
mbbrf  eftr  tytw^r.  J  he  piitan- 
TAd  ft  ihr  tynnge  u  Jimii|-rtl 
With  a  1i«yrvnci  «iKh  lu  hnH  li  \n 
poalilofl  wlirn  ii  It  vlthilnwn. 
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such  an  appctr^iUrs  mutl  be  so  nrran^ccl  that  a  continuous 

Stream  of  cold  water  is  made  to  pa»«  tbruu^ii  a  tube  bent  iu 

the  form  of  iht-  letfL-r  IT,  and  ai  «uch  (Jlmpn^bjiins  ch;iT  it  may 

bv  iuscned  iitto  the  aitclllikry  mfaUi^.     Theoretically,  this  is 

lilt-'   ideal    uielliod   of    licatiueni ; 

proclically.  it  U  uf  liitk  vnluc,  for 

vrhcn  the  meatus  is  inHnmcd  it  is 

so  tirmlcr  tiiat  the  iircscnce  oE  such 

an  iiistrumcr^t  c:lu&cs  considerable 

di4iC<>mfort,  and    by  its  pressure 

aggravaies  the  condition  it  is  iiv 

lended    lo    rclit-vr.       Where    the 

(!;iiiu]  i^  lar^^e.  liowt:ver»  ihe  mrl.h- 

(k1  ttuy  be  uied. 

The  instillation  of  fluid  prepa- 
rations 10  relieve  the  pain  ^ttni*i 
ti>  me  l*>  bcame:isurc  oi  pmcli- 
cally  no  value  whatever.  A  glance 
over  the  literature  on  the  subject 
afTonl^  sufficient  evidence  ol  Ihi^, 
I  think,  nn  account  of  the  larL;e 
miinher  ol  ienLedic?t  A'hich  h;ue 
been    advocated,     Thur(    we    hud 

recommended  solutions  of  morphine*  atropine,  sub^cetate 
nl  leod,  cocnine,  metilT^ol,  oiJ  of  eucaly(>lusi  dilnte  carbolic 
acid,  remlrine,  and.  in  fact,  all  the  drups  of  the  phamia- 
copceln  which  have  a  real  or  imagined  analpcslc  local  action. 
It  iTiuM  be  rcmemhered  ihai  the  abNorplion  of  any  remedy 
(rofn  the  unbroken  sVw  Ij^krs  plate  very  slowly  -"id  produces, 
tl»eref«rc.  when  applied  m  the  cutis,  oliuost  no  elTett  aside 
(nwn  that  due  to  the  evaporah'on  ol  the  liquid,  with  the  con- 
5i:quciit  pToductina  of  a  certain  amount  of  cold.  The  small 
tuiwtint  of  bcnetit  to  be  derived  from  such  applications  is 
more  than  counterbalanced,  In  my  opinion,  by  the  »;odden 
condition  ol  the  epidermis,  which  i^  produced  by  the  reten- 
tion of  the  liquid  in  the  canal,  making  subsequent  Insiru- 
meiUal  macnpubliun^  cnueh  niort?  dilTirufi,  <^iul  marking  to  a 
very  gre^t  degree  the  local  appearance  upon  speculum  ex* 
aminalioo. 

No  remedies  should  be  employed  locally  unless  the  cpi- 
dormis  has  already  been  exfoliated  over  a  considerable  sitr- 
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,  a  condition  with  which  wc  not  unfrequcnily  meet  as  the 
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reiuti  of  a  previous  chronic  i[iflamti>:ili->r.  When  this  condi- 
tinn  is  prL-acnC*  any  of  (he  bciorc-mcniioncd  drugs,  cither 
finely  or  in  combination,  may  be  bcncliciftL  They  arc  rnant 
conveniently  liscd  in  ih*;  form  of  f^elatin  hcjuKit*.  a»  arivocfLted 
by  Gruber*  under  the  name  of  :itnygdnlc  ;iurium.  They  con- 
»lil  cMcnHfilly  of  small  conical  supposicorics  of  geUtin,  the 
druff  bclriff  incor|>or:ilr(i  In  llkdr  sijh*i1uii<:r :  thcr  Uful  at  iht^ 
canal  dluolvL^^  the  grhitin,  imd  the  drug  is  thus  l>raiiglti 
directly  Jtilo  contact  with  the  walls  ol  the  canal  and  even 
diilrihtitc'r^  over  Ihc  inHamcd  jurfacc.  Previous  to  ihcir  in- 
Mrriinn  lUc  canal  should  be  thoroughly  ckfinsed  with  a  mi)d 
antiieptic  solution,  alter  which  che  suppoftilory  is  inserted  ai>d 
the  oritico  of  ihr  me-it^ij;  eluded  by  :k  umall  pledget  of  coittm. 
Thiv  mcrliod  h  certainly  prcf<;r*blc  xo  ihe  uw  of  olesgimnif 
prep.i  ml  tons,  and  may  to  an  exicni  rcU?vt  ihc  piihi  if  the 
ftLiperfid.d  epidermis  has  de-sfiiiam:ited.  C;irc  should  Irt:  t;ikrn, 
when  any  of  thcs(ion|:ci  alkaloids  aic  used  in  the  external 
ineahis,  to  determine  positively  that  no  perforation  of  the 
membrana  tympani  is  present,  since  when  Ihi*  condition  exists 
abiuirplion  may  rapidly  take  place,  either  from  the  mucous 
menit>rane  of  the  middle  ear  or  bv  passage  of  the  dm^  into 
Hie  pharynx  :tn<i  subsequently  into  the  «(omach — an  event 
ivhicli  wijuld  he  followed  by  con?»tiiutioiial  effect*.  If  nif>r- 
phincr  ix  tu  tw  used,  it  should  bi;  In  \hft  fonn  ni  ihr  allf^tloid 
itself  ard  not  in  the  form  of  one  of  the  silts,  since  the  *iiuiple 
alkaloid  h  more  readily  ah:^orbed  endermic^vlly  than  any  of 
its  ccmbinations.  The  cocaine  ear  bath  may  relieve  the  local 
pain  somewhni.  after  the  csfoliation  ol  the  itiperficia!  layer 
of  the  L^udermisi,  ami  i$  principally  indicated  where  the  £ur> 
ffcon  jidends  to  incise  the  canal,  in  the  course  of  n  few  hours, 
ai  the  slow  ab»orpnon  may  produce  a  certain  amount  of  local 
snir%lht'M;u 

While  cocaine  is  of  ^rc:it  value  as  a  hM:^!  aua;slhctic,  iis 
locil  analjj^nic  action  i%  vimevrhat  Itndlcd,  ami  for  ihis  pur- 
pose wc  mny  more  advantageously  employ  an  alcoholic  solu- 
tion of  menthol,  dilute  carbolic  ncid,  creosote,  oil  of  eucalyp- 
tus, lliym^ilp  nil  1^1  clove^t  or  some  other  aromatic  oil.  Of 
these  remedies,  menthol  is  perhaps  the  most  efficacious  in 
relievinic  the  pain,  which  frequently  b  not  confined  to  the 
ear,  but  may  manifest  it«elf  as  an  intense  neuralgia  of  ihe 
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vSrious  branches  o[  the  fifth  ncrvc-  This  use  of  menthol  was 
first  adcistd  by  Chokwa." 

In  addition  to  tlio  relief  oi  pa'm,  ixs  action  as  a  gcrmi- 
ddc  makc^  it  particu l:jrly  vnhi.iblc,  ns  it  atfurds  a  nc^ins  o( 
combsilinf;  the  local  inlcciivc  process  and  of  preventing  the 
formation  ol  other  abscesses.  It  is  best  applied  by  inserting 
inlci  i\xt--  <tiinal  a  lonfj,  narrnw  pTr-dgi-l  ol  trurfnn  prt'vi<»nslv 
s^turnird  with  a  Icn-  lu  irt  cnty-pcr-CL-nt  sohiiioii  of  iht-  cJiug 
in^holcac  or  clivc  oil.  The  rcWci  i>blii]ncd  15  uftcn  conoid* 
crablc.  The  only  objection  to  it*  use  is  the  fatly  vehicle  with 
which  it  is  incorporated.  As  Ihc  menihol  i^  antiseptic,  this 
is  unimportanU  It  may  be  avoided  by  using  an  alcoholic 
solution  of  menlhoT  in  (he  manner  above  described,  or  a  five- 
percent  solution  mny  be  dropped  into  the  canal  at  intcf  vats. 
Uf  for  any  rtfahon,  we  prefer  to  use  cnrboLic  acid  or  creosote, 

preparations  slioulil  ncit  con^iio  mure  than  ten  per  cent  of 
drn>^^  Mentlto]  will  pnibiihly  |it<>v'c  of  nunc  value  than 
any  of  the  other  drugs  mentioned  above. 

When  a  paiicnt  is  observed  at  a  sta^e  loo  late  (or  us  t^ 
hope  ti>  abori  ttie  attack,  the  local  abstraction  of  blood  and 
the  use  of  cold  applications  are  worse  than  u^eLc!^«.  Ihe 
application  ol  heat,  however,  is  advantageous,  us  it  relieves, 
tn  a  very  great  decree,  ihc  iiiienst:  sufTerinj^.  Moiil  heal, 
however.  Is  objectionable.  The  penndimK  practice,  Mi  conu 
nion,  of  applying;  a  poultice  to  the  can  or  of  putting  the  heart 
ol  A  rn^^t  onioti  ititn  ihe  canal,  the  oiUcr  layers  being:  applied 

the  outside  to  retain  the  heat,  can  nrjt  be  loo  strongly  con- 
led.  Such  procedures  favor  the  development  of  sue- 
(ve  crnpft  of  furuncles  by  caitsing  a  maceration  ol  the 
epidermis  lining  the  c^nal,  and  aid  Kubyncquent  locat  Infection. 
While  heat,  therefore,  is  one  nf  rjiir  most  vidnabh?  ngents.  It 
•drould  ht^  (.■tTipli>\(.'d  ;n.  i.iry  hfiiL  This  may  bf  seciKCil  by 
filling  an  (jrdinary  flat  bottle  with  hot  water,  wrapping  it  in 
several  layers  ol  llanncl.  and  resting  the  head  upon  it.  A 
more  elegant  ittrm  ol  application  is  the  «imall  Japanese  pocket 
stove  which  is  sold  in  the  shops,  which  when  once  lighted 
affords  us  a  means  ol  applying  drv  hc.-it  iocaliv.  the  small  boK 
beiii({  wrapped  in  flannel  and  either  s-ecnred  to  ihe  side  of  the 
head  by  means  of  a  few  turns  ol  a  bandiige — lU  light  weJgbl 
retidcring  iKis  practieablc — on  after  being  envcU»pcd  in  scv- 
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eral  UyerA  of  cloih,  it  mav  be  placed  upon  the  pillnw  and  the 
pAlknt  ni;iy  rest  thi^  c:ir  upon  iu  Ikic  common  hot-water 
bag.  found  in  every  household,  can  be  iBcd  in  ihb  manner, 
Luit  its  em|)kjymeitt  requires  thai  rhe  |iaik-nt  Etlialt  tic  coniinu- 
aliy  in  ihe  reciiniljctii  position,  untl  this  h  !!it:nn'iimcs  undcsir- 
Ahlc.  In  addition  to  these  measures,  if  we  wish  to  apply  hmt 
ruiirc  direclly  lo  tUc  pans.  1  sometimes  dirrcC  patients  to  cut 
off  the  rmftcr-iips  ol  an  old  kid  glove  and  till  ilicm  with  salt, 
ihe  open  extremity  beiiif;  dosed  cither  with  a  few  stitches  or 
by  a  tew  turns  of  linen  thread.  These  $matl  salt  txigs  may  be 
urttrnied  u|>oii  a  common  iin  pl.itc  on  n  Btovc,  or  over  a  ijafl 
Ihiiiic  or  oil  Unip,  after  which  ihry  may  be  inserted  into  the 

fjncatuf.  The  vaiU  rt'Taliis  lis  hc:at  tin  a  corisii1cral)1c?  ptrruiil. 
''^[wcblly  if  the  cxlernal  pait^i  arc  kc[ft  waini  by  resting  iIie; 
head  npf^ii  a  hot-uratcr  bag  or  MmiEar  device. 
hraiit»)c  in  mind  that  the  process  ib  essentially  one  of  loced 
liifft  It^Mt,  onr  <llorl^  should  be  directed,  not  only  to  the  relief 
ul  the  hioal  condiTioTi,  but  to  the  prevention  of  the  same  in- 
Ut'Hvc  piMcei^«zii  other  poinis  in  the  canol.  The  canat  ^(hculd 
|»l>  IhiJtiiuifhIy  dcunwcd  with  a  warm  ^mii^-piic  ^^lulton  by 
tnniiiii  III  tho  syringe,  using  cither  carbolic  acid,  in  the  pro- 
|toilto<i  nf  one  to  M\iy,  or  the  bichloride  of  mcxcLtry  ^otution, 
hImimt  tmr  to  eight  thousand.  After  syringing,  which  must 
\m  thill  mistily  but  gently  done,  Che  ear  is  to  be  carclully 
iIiIih)  vr\\\t  liiniiU  [ilc-d£:eta  of  cotlon  rolled  upon  the  cotton 
kiiMi  I,  II111  manipulation  being  conducted  under  ocular  in- 
i|i9Ull<iii  by  mean*  of  reflected  light.  The  canal  should  next 
'  bv  Itlb'd  uith  :m  alcitholic  solution  of  boric  acid  of  the 
l|r0ll||lh  of  twenty  grains  [o  ihc  ounce.  As  the  sensibiliTy  of 
lllff  trAiint  varies  considerably  in  differrni  ^ubjcctii.the  instilla- 
tldii  "f  "It  ohol  may  cause  piiii.  and  it  is  well  to  test  the  scnsi- 
llyrrtrn*  <il  tlir  |)>iris  by  toncliiug  the  walls  of  the  canal  with  a 
Itlpdifi^r  nf  cotton  previously  moistened  in  the  solution.  If 
!l(U  CJkiuxt  p^la  the  solution  nif\y  be  diluted  with  water, 
fliK  rpiiintlly  of  water  being  rapidly  dinunisht'fl  at  each  sue- 
MiHln*  il|j|)l]cation  a«  the  sensitiveness  of  the  parts  becomes 
bm*     Thr  Instillation  nf  this  alcrtholic  soUiiion  should  be  re- 

IrMltfil  fll  If^ii^l  four  timr%  doling  ibc  fwcnl y-fmir  hour%,  and 
I  |#  tdU'i]  advantageous  to  repeal  it  stiH  more  frrcpirntly. 
T'l#*^'^'>^^"^  ^^  ''^'^  canal  not  only  removes  ^:ty  dischaig^, 
(fittiilbpr  with  L^foliuted  epithelial  ccll^  but  often  relieves  the 
mTh  lit  H  very  marked  degree.    AEthough  frequent  syringiiig 
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01  ihc  c:in:il  is  mix  utlvm:;itftl  hv  rhr  maji>ri(y  ni  vititfrs.  it 
has  been  oiy  custom,  especially  in  disjieriiiiry  ^niiclice,  to 
direct  the  patient  to  cleanse  the  car  in  thU  manner  several 
times  dnily.  nlttr  which  the  alcoholic  solution  may  be  inslilled 
in  the  maimer  already  described.  U  the  case  is  seen  twice 
dxiily  by  th«  surffeon  the  patient  need  not  use  tlie  &yrin^e  ul 
home,  but  may  instill  the  boric-acid  fioKiiion  withiml  previous 
cleau&iniz;  of  the  canal.  It  is  seldom  necessary  tor  the  surgeon 
10  see  the  catue  as  frequently  »s  thU.  hcwever.  and  ec|u:iUy 
mwd  results  jrc  nhuined  if  the  cviitnl  i^  syringed  bv  ihe  pa- 
tient t^vicc  or  three  times  daily,  the  alcoholic  miUiiIuel  hciriy 
used  After  each  irri^tton.  The  sur^on  should,  iJ  possibki 
sec  the  paticfit  d,^ily  lor  the  first  tew  days* 

While  all  of  these  methods  possess  n  certain  amount  of 
value  the  measure  which  stands  pre-eminent  in  the  treatment 
of  this  affection  15  thnt  of  enrly  incision,  To  ihh.  I  think,  we 
should  always  resort  if  cur  efforts  to  abort  the  attack  by  local 
btiKKllettin^  are  not  successful,  or  if  the  pittient  U  «een  !it  so 
laic  a  stage  as  to  preclude  the  possibility  ol  it-  It  is  not 
advisable  to  \vait  until  the  formation  of  pus  has  taken  place, 
or  even  until  local  tumefaction  is  30  extensive  as  to  be  easily 
rccopm^ed  by  ocular  inspection.  The  process  i*  most  Ire- 
qiictitly  deeply  situated  at  first,  and  becomes  superficial  only 

fihori  time  before  spontaneotist  rupture  occuri^.    Testing  the 
Is  nf  the  canni  hy  mernis  of  u  corton-tipprd  probe  in  the 

iftiintr  aiieady  desciibeJ  will  enable  Tiic  surj-t-oii  tt»  rccog- 
viixc  the  aUccted  area  as  certainly  a^  t[  U^cal  tumefaction  were 
present-  The  point  of  greatest  tenderness  should  be  incised 
deeply  and  freely  with  a  shnrp.  short,  slrong;,  curved  bistoury, 
the  incision  being  Cjirried  throuji;h  the  perJchondrium  or  peii- 
osieutn.as  the  case  maybe.  It  must  be  of  sufficient  length  to 
relieve  all  tension.  This  procedure  is  cKcessivcly  painful — tn 
fact,  I  know  of  no  mea«t)re  employed  in  surgery  which  causes 
such  ciquisitc  sufTcring  as  the  e.irly  inti*!""!  <i(  a  loc-nlized  in* 
ilanimalory  area  in  the  canal,  but  the  relief  aftbrdcd  fully  jus- 
tifies the  surgeon  in  inHicting  this  momentary  pain.  The 
beneficial  results  obtained  depend  not  only  upon  the  relief  ol 
lenuoii,  but  also  upon  the  very  free  bleeding  which  follows, 
this  latter  result  bein^  also  beneficial  in  reducing  the  liability 
to  the  development  of  a  simibr  c<»ndittiin  in  some  other  part 
of  the  canal-  Crcncral  anaesthesia  is  seldom  required,  as  when 
a  pro^ierly  formed  iuMrumcnl  is  usci\  it  is  only  neceHWtry  I0 
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mAk«  the  iniliiil  puncture  under  ocubr  inspection,  the  sur* 
gcon  bdng  able  to  control  the  extent  and  direction  of  ihc 
incision  by  bis  tactile  sense  quite  as  wcU  as  by  tl^c  sense  ol 
i^ij^hl.  The  paifi  may  be  somewhat  le£^ene<j  by  (he  ti^e  ol 
cocaine?  car  baths,  previously  mentioned,  or  by  freezing  if>e 
pan  with  ihc  chloridc^f-mcihyl  spray.  This  process  is  in 
ilT;rIf  i|tijir-  |i;tiiiful,.  unit  l\  scarcely  iif  advAnlagi-,  a«  the  |Kiin 
is  but  monicntarj  even  whrn  no  local  ana-sthclic  Is  uscxi. 

Alter  the  focus  of  inflammation  has  been  inciited  the 
rules  already  given  concf^rnin^  ct<^an«ing  of  the  parts  should 
l)e  carried  0llt<  with  the  exception  that  any  alcoholic  solution 
applied  to  the  canal  must  be  conMdcrablv  reduced  in  strenE^th, 
as  othcru'itc  *<rvt'r<-'  ^niin  unuld  be  produced  by  its  ingtilio^ 
ti*>n»  The  cleansiiifi  m:iy  be  ctTrcied  cither  by  the  ordinary 
e:ir  nyringe  (Ftif.  8j),  the  small  soft-rublier-b^ll  syrJoge,  ur,  it 
consideriible  pain  iKraiMs.  a  continimu^  irrigatiuti  nt  the  canaT 

may  be  coipioycd.  ThJ?* 
may  be  carried  out  by 
using  the  ordinary  ioun. 
i:^in  syringe,  A  ^rarm 
;iiiti«eptic  solution,  either 
of  bicblondc  of  mercury,  one  to  cii^ht  thousand,  or  of  bs'>ric 
acid,  in  the  pro|Hiri)uii  oi  twenty  i^Taina  lo  the  tntnce,  mar  be 
allowed  lo  flow  ovrr  thr  part»i  ainr inuou?;1y  ffir  n  period  oC 
Irn  Xn  \n-t'.i\ty  nriiiuies»  If  this  is  done  immcdblrty  altrr  ind- 
ftion,  the  attcmUnl  piiin  quickly  di^appea^L,  while  the  ivarmth 
»l  ilic  application  favors  irce  harmorrhagfo  from  the  wound. 
Thi»  local  deplctirjn  both  relieves  the  pain  and  readers  Ihc 
re^mralive  process  more  rapid.  After  (rce  incision  the  relief 
li  usually  immediate,  and  in  the  course  of  twenty  four  hours 
the  part*  assume  nuirr  nrarly  their  normal  contour  The 
diicliargr,  however,  continurv  Un  a  few  dav-s,  during  which 
limr  tlic  infection  of  adjacent  areas  is  very  liable  to  take  place 
ifr»|/-M  aiicjition  is  paid  to  the  systematic  cleaning  of  the 
parts,  as  ntxive  advised.  Ordinarily  the  abscess  cavity  bc- 
i:oiiici  completely  obliterated  and  the  canal  wall  resumes  a 
f/er(eoily  smooth  and  normal  outline:  excepTionallv,  where 
|h«  process  has  been  very  deep  seated  and  a  oin^iderable  arefl 
lltfS  been  Involved,  exutwrant  ^ninuiations  i;pnng  up  about 
thr  r»9r|;jn«of  the  <ipcinn^.  If  very  large,  these  mav  be  re* 
ir>'ived  by  meanit  of  the  cold  Miare  or  shar]*  curette.  Usually, 
tnm^V^ff  they  arc  so  small  as  to  require  simple  cauterisation 
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mic  acid  or  nilratt 
substance*  a  minute  bit  of  the  iicki  ixing  luM;d  upon  rhr  tip 
*i|  o  metal  probe  and  applied  ti^'htly  to  the  cfliorcsccnt  tissue, 
alter  this  ha*  been  previously  dried  by  a  plcd|:fi  of  colton ; 
any  excess  c>f  iicid  mui^t  be  immecliulely  wiped  nway  by  mcnjis 
o(  a  cotton  ti]>ped  probe,  ns  otherwise  the  aftent  quickly 
sprees  over  the  walU  of  ihe  caiihl  and  severe  diffuKe  Inft^iti- 
niMU>D  Tn^y  reftuh.  The  nifnilt  uf  silver  may  he  used  in  the 
same  manner,  or  mny  he  applied  3l*<  an  nqueous  scilniion  of 
innu  IVfii  huiidicd  auil  foity  (i>  four  himdrrd  ;iml  <^ighiy 
grjins  to  ihc  ounce,  1  prefer  the  chromic  add,  as  in  my 
hands,  at  least,  it  has  never  caused  any  reaction,  while  oc- 
casionaUy  the  silver  prcparutiuns  exetic  a  severe  secondary 
inRamciarion  of  Ihc  walls  ot  the  c:maU  II  the  destructive 
process  has  involved  not  only  the  inicH;nmenl,  but  also  the 
tinderlyiag  carCiUiginous  or  honv  )itruciure£,  raiht^r  exten»ve 
necrosis  may  take  phce,  retarding  ihe  ht-aling  process  to  a 
marked  degree.  In  sui.h  an  eveiii  Jl  is  well  th<iroiighIy  In 
curette  the  cavity,  removing  all  dJ^eascd  li»iie  by  niciuis  of 
ihc  sharp  spiwii.  after  which  rapid  UcalinK  ensues. 

In  adLttFifjn  to  the  local  meaMirc>  herC  advocated,  the  con- 
dition of  Ihc  gcncrni  hcnllh  c^hould  iihrays  be  borae  in  mind 
as  furnishiaj:  a  prominent  predisposing  cause  of  local  disease, 
K<cpeciAL  atteniion  should  be  paid  to  the  ga&tro-Eniesitnal  canal ; 
constipation,  il  prtseni,  should  be  relieved,  or  disorders  ol  the 
digestion  crtrrctied  by  the  administralion  of  alkalies  or  add**. 
n\  5eem  indic:;ileiL  One  ol  ihc  most  cumnion  cau,*ses  under- 
lying this  aflcclion  is  simple  anarmia.  This  is  bc^t  ccmb.itcd 
by  lite  use  of  some  of  the  ferruginous  prcparaiionSn  Prob- 
Ably  ni>  ^peci^]c  exi^^ts  upon  which  we  can  depend  io  pro- 
duce any  marked  effect  upon  the  progress  of  the  local  in- 
rtammation.  Sulphide  of  calcium,  so  much  used  in  general 
luruneuloviK,  h;i*  Ih-ou  Irrquently  advocated,  and  fur  a  con- 
sider.iblr  period  I  adnniii>trred  it  rrguUrly  in  every  ca»r,  but 
was  unable  lo  perceive  any  beneficial  results  frnm  Its  action. 
If  its  use  sccm*i  indicated  in  any  in^iancc,  tt  i-^  bcM  i^iven  in 
the  form  oi  a  pill  containing  one  *;i)tlh  of  a  grain  n\  Ihe  drug. 
One  pill  13  to  be  taken  every  hour  for  six  doses,  after  tvhich 
the  interval  mav  be  reduced  to  every  two  hours.  After  this 
medic^ilion  has  bet-n  t-'tiniinutd  for  UvL-nty-four  cr  thIrty'Six 
hour%  the  doses  may  be  repeated  less  fmjuenlly,  say  at  inter- 
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vaIs  of  cvcrj-  four  or  six  hoiir5.  Il  wiU  gcncmllv  be  found, 
however,  to  c?(crl  vcrv  litUc  aciioii  upon  ilic  disease.  The 
internal  aclmijiistratioji  ot  druf^H  inlcndcct  to  rcUeve  the  in- 
tense ffulloring  iii  the  p:itietit  is  :ilwavs  advisubLe  in  the  very 
early  £ia^es.  There  cs^n  be  no  quc&iion  i>i;it  the  rcHc;f  of  p^iin 
for  3k  period  of  six  or  eight  hours,  when  the  process  is  Jii  it* 
inci|iirnc'v,  dors  fxtrl  n  ct-rtnin  |ierinunF-nl  bc^tieficrlal  ^ulinn, 
ihe  Imdcncv  being  l(*  increase  the  resisting  power  of  the  pa- 
licnL  By  relieving  the  pain  or  rcnderiti^  it  ninrc  bcai-able, 
iHir  efforts  toward  nhnrling  the  ^Htaclc  will  be  more  successful. 
It  is  lo  be  borne  in  mind  also  that  the  pain  will  continue  tor 
only  a  compnr;) lively  short  period  ol  lime:  hence,  the  admin- 
isiration  ol  opiates  is  not  open  to  the  objection  that  the  pa- 
ticnt  is  liable  to  acquire  the  npimn  habit.  In  the  bier  st3(^ 
of  the  aflection  ;inaTgeMCS  arc  contnundicuted,  3it  they  may 
mask  mastoid  invulvemcnt- 

Chkoxic  Circlmscriuf-d  ExniitNAL  Otitic 

But  few  wcirds  need  Ix:  said  in  tonsidcralion  of  a  circm 
scribed  iocnl  intlammaiion  of  lung  diirAliun»  It  is  tJSuall 
syfiiptomatic  of  some  affection  oi  the  dccpcrseatcd  sin*o- 
turL%  either  cariila^inouft  or  hony^  In  the  former  Ini^ni 
it  results  trom  a  very  severe  lorm  of  the  di^^ease  jusr  described  J! 
while  in  the  latter  case  it  is  usually  indicTicivc  dT  some  pathcv 
higiL.-.d  j)riK:c>v<  vvilhiu  The  in^islciici  t  rlU.  ;iiiii  ih  Mhi;itc^]  w  i\u 
bony  ean;iK  The  condinon  which  clinicaliy  may  be  considered- 
AS  belonging  to  this  ^''^^^P*  although  JronT  a  pathological 
point  of  view  it  should  be  phiccd  cUtMvhcrc,  is  that  met  with 
when  suppuration  takes  place  in  the  sebaceous  cyst  located 
in  the  meatiis.  These  neoplasms  usually  occur  on  the  ar»- 
teri'>r  or  inferior  walU  of  the  canal,  near  the  orifice,  ami  eirher 
dUcharji^c  spontaneously,  or.  if  their  contents  have  bcencvacu> 
ated  by  tturj^icnl  meant,  persist  for  a  long  penwl.  the  Ihiing 
inrrnbrane  liein^  of  such  a  nature  that  adhesive  infl.irnmalion 
with  resiillant  ohiilrtatioii  of  ihc  site  i-h  impowiiblc.  The 
cavity  refdia  slowly  after  each  e\'<icuation  of  its  contents,  and 
the  jymploms  of  obstruction  o!  the  meatus  due  to  the  pres- 
ence of  the  tumor,  together  with  intermittent  discharge  at 
•oiuewhnt  irregular  intervaU.  arc  repeated  for  an  indetmite 
periml.  Under  these  circumstances  simple  incisor  docs  no 
ipmid,  and  will  alToixl  but  temporary  rirlief.  The  lining  mem* 
brane  nl  the  sac  must  either  be  di!iM;cted  out  enlitr,  or.  if  tliEs 
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is  impossible  on  account  of  the  location  of  the  tumor,  it  must 
be  completely  destroyed  by  the  curettej  after  which  recovery 
is  prompt. 

We  shall  consider  circumscribed  inflammation  of  the  bony 
meatus  dependent  upon  mastoid  inflammation  in  the  section 
devoted  to  mastoid  disease.' 


DIFFUSE   EXTERNAL  OTITIS. 

This  affection  may  occur  in  cilhcr  acute  or  chronic  form, 
and,  na  its  name  implies.  conslituJcs  nn  in  fJu  mm  at  ion  ol  ihc  ex- 
ternal auditory  meatus,  in  which  the  local  condition,  inetc.id  of 
btsin^  conline^cl  to  a  small  area,  Involves  either  the  cniire  canal 
ara  very  Inrgc  poriion  o(  it,  the  line  of  dem;ire.ihi»[i  iM-tween 
the  rormal  and  adected  areas  nnt  bcint;  clearly  marked,  bm 
merging  gradually  into  c^ich  otlicr.  Sincff  ihc  ucrtilc  (urm  at 
the  disease  is  frequently  dependent  (or  its  cause  upon  a  pre- 
viously exislin;;  chronic  inflammatory  process,  wc  will  con- 
sider, first,  the  chn>nic,  and  afterward  the  acute  alfcction. 

Chroxic  Diffuse  External  Otitis, 

This  general  t*?rm  ap]>lies  U>  the  superficial  extent  n(  the 
lesion  raiht-r  than  lo  iis  sevL^rky,  and  Ci>mpri%(?*i  every  degree 
of  chronic  ijiilimmalory  condilioa  of  a  diflqsc  character,  (rum 
those  cases  in  \vhich  only  the  superficial  layer  of  the  epider- 
mis is  involved  to  instances  where  not  only  the  cutnneous 
lining  is  affected  through  its  entire  depth,  but  the  cartUaffi- 
nous  and  bony  framcA-ork  as  wclL 

Etiology. — This  disi^ase  is  less  dependent  upon  constirU' 
tional  conditions  lh:in  is  ihc  circumscribed  form  of  inRam* 
mation.  Traumatism  jjlays  a  very  [prominent  |WrI  in  il«  priv 
duclion.  The  impression  s<j  criimmnn  ;imong  |n,^nyThat  the 
c,\tcrn:vl  audilory  meatus  must  be  subjected  to  tborou);h 
cleansing  by  means  of  the  comer  of  ihc  towel  wound  up  so 
as  to  permit  its  entrance  into  the  lumen  of  the  canal,  or  by  the 
introduclion  of  various  car  sponges,  ear  spoons,  etc.,  furnishes 
one  of  the  most  fruitful  sources  of  mild  but  persistent  inflam- 
matory concltliors  of  diffuse  character.  Wounds  of  the  e:ina1 
walls,  cilhcr  irdlicled  by  mec)»anical  violence  or  resulting  from 
the  biles  of  insects  which  find  their  way  into  the  meatus,  arc 
also  among  the  most  frecjucnt  causes  of  the  disease.     The  ap- 
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plication  of  oleaginous  substances  to  the  walla  of  the  canal, 
lor  the  rchcl  ot  pain  in  the  car.  or  aomciimca  (or  toothacht, 
U  practiced  not  uncommonly  arnonj^  the  laltVT  and  fLirmshcs  a 
source  o(  irritation  to  the  lining  of  ihe  c;iiial.  [■"orcign  bodies, 
introduced  by  ni^take  or  design,  by  their  presence  alone  Ire- 
t|uently  cause  a  conditiim  of  diffuse  inflfunmation.  Thr  mnst 
comnnon  cause  nf  the  conditinn  is  some  affection  of  the  niiJ- 
dlc  cnr  attended  by  a  purulent  dUcharge*  When  the  walla  ui 
the  canal  are  cominuaUy  bathed  with  such  a  secretion,  Xhcy 
soon  lose  the  superficial  layer  nt  epithdium  through  the  com- 
bined action  of  warmth  and  moisture.  Thus  a  denuded  6ur< 
face  Is  Left,  through  which  infecdon  may  take  place.  This  is 
morecoinmiinly  luft  wilh  anmiig  Th;il  <:h\^.s  nf  individU'ils  \i'ho 
pav  little  allenlion  in  habits  ol  cleanliness,  ^nd  hence  make  uu 
effort  to  keep  ihc  passage  free  from  sccrciion  by  frc<|urnt  irri< 
gatioDn  Amimg  the  more  uncommon  causes  is  the  develop- 
ment of  vegetable  parasites  A'ilhin  the  canah  These  fninolc 
ar^niflms  attach  themselves  firmly  to  the  walU  of  the  mea- 
tus, and  grow  for  an  indefinite  period.  As  their  growth  con- 
tinucs  they  become  firmly  imbedded  in  the  deeper  layers  oi 
the  integument.,  and  their  removal  re^uUft  in  the  loi;«  ol  the  su- 
perfici:il  epithelium  and  an  ex|>n^u^<T  of  the  underlying  ct'll&. 
It  i\  priihahle  that  ihe  coiiditiiiu  never  cnj^rall^  it^rlf  upnti  a 
perfectly  healthy  intcgutnent— that  is,  one  in  which  the  horny 
layer  of  the  skitf  is  unbroken  throughout  the  entire  extent 
ol  (he  can:d.  Il,  however,  the  integument  at  any  place  is 
abraded*  the  moist  surface  forms  an  excellent  »^{l  for  the  de- 
velopment of  a  parnsire.  Having  once  taken  r^uu,  the  fungus 
inaj  increase  iudctniilfiy  by  subsequent  growth.  The  c«iu. 
tinned  pre%erice  of  fun^l  produ(,^-\  an  effccl,  Mmilar  to  that  of 
a  foreign  body— that  is.  it  causes  an  infiammation  of  the  lining 
ol  the  canal. 

Constitutional  causes,  wc  have  said,  are  not  important  fac- 
tors in  the  production  of  this  disease  i  wc  make  one  excep- 
tion, however,  in  the  case  of  eczema  of  the  canal,  which,  like 
ec2ema  In  other  pans  of  the  body,  It  an  evidence  of  some  dia- 
thetic cimditifin. 

PatholQ£:y.^An  affection  dependent  upon  such  a  variety 
ol  causes  must  necessarily  prCMrni  physical  characteristics 
diflering  greatly.  Under  the  milder  types  wc  would  include 
those  cases  of  augmented  glandular  activity  rcimlling  in  an 
increase  in  amount  of  the  secretion  from  the  sebaceous  loliicles 


2^0 


DIFFUSE   UXTLftSAL  OTlTfS, 


wilb  which  the  skio  b  ^ippli^d.     Wbcit  the  inflnmrn^iEon   f»- 

volves  the  lotcrgLftnduUr  tissue,  as  in  cc^cona  ol  tlic  unirtl> 

there  is  a  ccrtua  uoount  t>f  mhltmlton  ofl  the  dcc(>er  b ycrv  ol 

jihe  cutiiE.cttitii^  the  superficial  epithelium  to  becnstoff  murc 

'r3pi(ll}r  than  oiKler  n<>rm,-il  condicions.     Accordinff  to  the  6c 

gree  of  the  tnfiltmtfon  of  the  Iniej^ument,  a  greater  or  lew^ 

LftniCHmt  of  ^rnim  rxu<leit.  whicH^  w;tshitig  ;lw:iv'  the  drvgit^i- 

'milled  cells  wh^rn  ihe  tiaiisiJil^ition  is  profuse,  leaves  a  ritl, 

smooth*  ;:liMcmng  >uriacc ;  ur  when  Ic:^  Huid  is  poiired  oul  it 

dries  ujxm  the  wnlls  of  the  mL-aius,  lorming  with  the  de«iu;t< 

mated  epithelial  cells  yellowish  crusts,  which  adhere  n>  the 

canal  walls  and  pciriialiy  or  completely  occlude  the  pus^if^e. 

If  the  i»nice*s  n   allowed  f.i»   progress,   aciu:i]    hypertrophic 

chatif^irs  take  place  In  the  basement  membrane  and  the  meatus 

isgntdiially  convened  into  a  tube  of  very  small  calibre.  The 

opposiiii-  u\ilU  Irinjc  nearly  in  contact-     An  inllanini^itittn   nf 

the   external  tninal  fK-Lurring  in  the  bony  portion,  wlicie  ihc* 

cutaneous  lining  is  vcrj'  thin^  and  where  it  conMiuitc?  the  peri- 

Oateiim.  njav  extend   lo  the  osseous  tissties  nnd  produce  the 

aycnptoms  >vhich  chiiractcrizc  an  inflammation  ol  ilie  maiitrnd 

|>TO0C*8,  or.  where  the  Kivinian  segment  isimperlecily  closed, 

it  tnay  pn^5  by  connnuity  of  structure  into  the  tympanum  and 

cAcilc  an  indammatton  wiUun  this  caviiy. 

When  the  iof1anim:nion  r>(  tlie  canal  is  due  to  t^e  prescTice 
of  a  fnrci^fi  body,  m  fallows  a  wound  of  the  canal,  a  circum- 
scribed iicutc  iiiilnmrnalicm,  or  the  development  within  the 
meatus  ol  a  vcgetJtblc  pnnisiTc,  the  changes  which  take  place 
tvury  i:i  intensity*  but  arc  of  the  same  character  as  ttiose  alxive 
fdescrilKd.  T\i€  auperiicial  epithelium  is  thrown  o(T  mptdlVt 
the  deeper  layer*  of  the  cutis  arc  infiltrated  with  round  cells 
and  bec^mie  thickened,  and  tissue  hypertropfiy  finaUy  results. 
In  the  more  severe  c;»ses  lissue  m-'cnisiit  may  l;ike  platic  or  by 
cxtenniou  the  undL^rlying  bfiiic  may  become  involved. 

Ill  some  cases  we  find  the  activity  of  the  inflammatory 
{process  dirccled  especially  toward  a  ra]ud  prnliftrati^^n  of  the 
»upcrrn-j;Ll  epithelial  layer  of  the  integument.  The  flat  pave- 
inciil  tellsarelhrown  off  rapidh\and,  a^ijrcsatinj;  in  the  mea- 
IhK  form  a  compact  mas*;,  which  completely  fiUs  ihe  deeper 
portion  til  the  canal.  Krom  the  increase  fn  the  blood  supply 
Inchlnnt  upon  inl!ammatiiin  a  small  amount  of  serum  is  traiu 
tLoled  I  the  lluid  moislriis  the  cum^iact  c[iithelial  ma^^  and 
uni»r*  II  10  Increase  in  volume*     In  this  way  great  prcwurc 


PATHOLOGY. 


241 


ted 


r)i< 


M 


I 
I 


irroimilinj;  li 
i>ci;on(r  necmlic,  or  ihc^  i^rcssiirc  xn^y  he  stj  gnid* 
ual  ft3  to  interfere  but  little  with  the  nutrition  of  the  parts, 
anil  result  in  a  dil^Tatkm  of  the  clcfper  portion  oE  the  mcntu* 
by  crowding  bncl4w;trd  that  part  ol  the  wall  which  separates 
the  coral  from  the  mnfitoid  ccHfi,  so  as  to  obliterate  the  pneu- 
matic spaces  of  this  ponion  of  the  temporal  bone. 

In  the  abikvcoirsitl^rnilton  wt.*  h;ive  followcci  the  cxiension 
of  the  process  from  the  carnil  inwnrd  toward  ihc  deeper  por- 
ticjiis  of  ihc  condtjclin;^  channel,  tint  a  <iifTtinc  cxlrrnnl  iiTilis 
may  be  ot  a  conscculivc  nature;  that  is,  the  deeper  parts  may 
be  involved  hnt,  and  by  extension  produce  an  intiammatioii 
of  the  walls  of  the  rjealua.  This  i«  particularly  true  where 
the  dL-cp<i^£eou£  canal  la  the  site  affected.  The  upper  and  priK- 
lerior  portions  of  the  canal  !il  this  point  form  the  inferior  or 
anmior  walls  of  the  inasroicl  process ;  hence,  an  tnn^irimalit^ii 
itivutving  the  niu?>1fiii)  iititnim  and  rhr?  smaller  put^umnlic 
Spaces  frequently  produces  an  inflammntion  of  the  canal  in 
tins  region  ditfiise  in  character,  the  process  being:  as  much  a 
maMoid  perioMiii:^  ins  i\  the  outer  wait  of  the  niaatoiclt  lying 
immediately  behind  the  car, 
were  the  part  afFL*ctcd. 

While  it  lies  beyond  the 
provincp  of  this  wtirk  m  give 
any  delailrd  account  of  tiic 
mtcroscnpic  appcar.incc*  of 
the  various  forms  oi  vegeta- 
ble parasile»  found  in  the 
meatus,  certain  characterise 
lies  which  arc  common  to 
uM  of  !h«c  should  be  under- 
stiwtl,  in  "rdcr  that  a  diiig- 
nofiis  may  be  made  between 
llic  purely  epithelial  irr  des- 
qkiamalive  type  of  inHamma- 
tion  and  that  form  dependent 
iiTxin  the  presence  of  fungi. 
These  fungi  prc*jenl  under 
the  microscope  long  fibres  or  hyphx  of  a  double  contour, 
eilher  cornpltrtely  tratisjiarent  or  sHijhily  granuhr  These 
fibres  diWdc  into  hnuiches  dithotumously  (Fig>  83),  which 
terminate  in  a  glohuhir  head  or  frnit-sac  (sporangium)  ( Fig.  84) 


Spnrangia  ;  U,  ||yph«-.    ijtinihcr.j 
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Alkd  with  minute  spherical  spores.  KsAminadoTi  i>f  the  fniit- 
9AC  al  a  ccrl.iin  &u^c  of  development  will  show  ihin  ttlamcnts 
rndlatin^  from  a  central  stalk  lowar^  ihe  periphery  through 
tUts  mass  of  Diinuie  spurt*.    These  fresh  filaments  in  turn 


develop  ii];oningi:i,  and  the  process  repeats  itself  indchmccly. 
The  rccogiiiiicn,  iheii,  of  the  myceliiil  filaments  or  of  the 
Iniit-liead^  cunUliiiEi^  Ihe  spores  establishes  ihc  diagnasis  of 
pnrnMlic  infl.iinmzition. 

Symptomatology,— The  symptoms  differ  in  severity  in  ac* 
conianco  with  the  decree  of  intersky  ni  the  Incal  proctss.  In 
mild  crises  :i  sense  ol  ct^nstiint  irritntion  or  itching  in  the  canal 
la  the  most  prominent  symptom,  the  patient  continually  at- 
tempting to  relieve  this  by  the  i[i*ertiim  of  the  tip  of  the  little 
finger  as  far  into  the  me;iiu«;  as  |Kissib1e  :  this,  natunilly,  only 
tends  to  aggravate  the  condiiion  it  is  intended  to  relieve. 
When,  either  fnnn  inrrr;iM'(l  glandular  acttvily.  an  in  selH>r- 
rhflc^L  or  from  aetiiai  inllammation.  as  in  eczema  or  otomycosis. 
tl^c  canal  becomes  to  an  extent  occluded,  either  by  the  sealc^ 
like  sebaceous  crusts,  or  by  a^regations  oi  epitheliitm  re- 
sulting from  ccjFema,  or  by  masses  of  vegetable  fungi,  certain 
symptoms  dependent  upon  this  occlusion  manifest  themselves* 
These  may  eonvi^i  [j\  nti  iTupainnent  nf  the  hearing,  varying 
in  degire  according  to  iheexlent  ui  nbslmction.ortherc  may 
be  tinnitus  caused  bv  the  congestion  which  the  piescnceof  the 
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foreign  substmcc  induces,  or  certain  reflex  ••vmijlom^  TD:iy 
maiiilcst  themselves,  such  as  severe  pnia  sprcmiing  over  the 
distribution  of  the  fifth  ncrve>  headache,  cither  general  or 
lr>c*il,  :in(l,  rarely,  disturbances  of  3  Rravcr  nature,  dit;>rojior- 
tion;ilc  in  severity  10  the  local  cgndition.  Thus,  instances  of 
cpIic|>rif4Miii  aitjicks  h;ive  brcn  trarrcl  to  infl;inimn!orv  condl- 
tior^  wilhin  ihc  canal,  while  s^iuiiloms  rcfcral>lc  lu  Ihc  oppn- 
site  car  may  also  be  produced  by  a  chrnnic  infirm  mad  on  of 
the  external  atidiiory  meatus  oi  one  side.  A  symptom  frc* 
quenlly  comphined  of  is  that  ol  aulophony.  Ihc  paiicnf's  own 
voice  sccmini;  to  come  from  the  aflcetcd  side.  Thia  occurs 
only  when  the  Inmcn  of  Ihc  canal  is  considerably  narrnwed. 

Cnogh  is  a  not  infrequent  sympioin  of  the  affecLion,  and 
may,  in  face,  be  the  first  to  attract  the  attention  of  the  p;iticnC 
•md  cause  bini  lo  seek  Advice.  In  all  case^  of  cungh.  even  '^U 
though  apparently  cxphiiublc  npnn  other  cnu5e»,  it  is  always^ 
well  to  examine  the  external  auditorv  meatus,  as  an  accumu- 
iatlon  ol  finy  foreign  material,  resulting  cither  from  dcdquanuL- 
lion  of  the  cpithehal  lining  of  the  cnnal  or  Irom  Ihe  a^grcga- 
liofi  of  3  mass  ol  aspcrgillus,  may  cause  a  reflex  cough.  As 
the  affection  increases  in  severity  a  discharge  may  make  its 
appearance  at  the  orilicc  of  the  meatufi.  This  discharge  is 
ordinarily  scanty,  and,  in  fact,  may  be  so  smnll  in  ,1  mount  as  to 
appcjir  in  ihr-  fnrni  cif  chinU  nhmil  the  mjrgiTi  of  iht-  mcains, 
ttic  fluid  elements  having  been  evaporated.  When  more  pro- 
fuse itie  discharge  is  watery  in  cliaraclcr.  but  is  never  large 
in  amoiml.  In  the  milder  ea:«es, due  to  an  inliammatii^nof  the 
Iflandular  filructures  alone,  the  discharge  appears  in  the  form 
of  minuiescales,  which  are  oily  to  the  touch,  on  account  oi  the 
(ally  matters  which  cHey  contain.  Occasionally,  !n  cases  of 
very  long  duration,  the  infl.nmm.itinn,  instcati  of  [irorlucing  n 
fluid  discharge,  causes  a  pmlifcranon  of  the  e|>ilheltal  lining 
of  the  meatus*.  The  MxpcriWial  epiihrlial  cells  are  rapidlycast 
oS^aDcl,  aggrcgnting  into  masses,  remain  in  the  canal  fnra  long 
period.  These  masses  of  desquamated  epithelium  absorb  the 
watery  sccrelion  which  the  thickened  cnlaneoua  lining  ol  the 
canal  exudes,  and  a«  Ihe  process  continues  increase  steadily  in 
sixc.  From  the  face  of  their  slow  increase  in  vclumr  these 
epi(heli:it  phigs  exert  a  great  amount  of  pressure  upon  the 
walls  of  the  canal,  leading,  in  snme  cases  lo  a  dilatalinn  of  the 
bony  canal,  either  i>y  causing  an  absorption  of  the  osseous  tis- 
sue or  by  crowding  the  tbiii  bony  wall  upward  and  outward 
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low^nl  llir  ni:i^liiM  rtH*,  which  jjccoroe  correspond in^Iy  t\U 
niinishcxl  in  t^\/x.  At  the  same  lime  tUc  omwous  tissue  undrr- 
g:oc5  cerlain  structural  changes  as  the  result  of  this  mechanical 
irntaticin^so  that,  iristc^ad  of  iirtrsciilin^  the  ordinary  cancellous 
Bppeamncc,  it  bccotnes  converted  irjti>  a  hard.  iVLjry-like  sob- 
stance  of  unitorn)  density.  This  change  may  exlenti  ttfrougti- 
out  the  €nlire  mastoid,  all  the  air  spaces  being  obliterated  with 
the  exception  ol  the  antrum,  or,  if  the  pressure  it  *IJli  greiiter, 
the  bony  walls  of  the  canal  inviy  be  absorbed  entirely,  ;ind  the 
upper  part  of  the  tvmpanic  cavity  and  the  mastoid  cells  may 
thus  be  continuous  witti  the  external  auditory  meatus. 

Glandular  enlargement  is  not  uncommon  a^  the  result  of 
chronic  inttammalion  of  the  external  meatus,  and  when  the 
j^lamis  just  below  rhe  lobule  are  u^ccted  a  mi^tak^  in  diagno- 
sis is  possible,  the  case  presenting  many  of  the  characteristics 
of  a  perftiraiiun  fhmuiEh  the  tip  of  tJie  mastoid  process. 

We  have  spiikr^ti  ul  dilalatiun  (if  the  bony  uiual  as  the  re- 
sult of  a  desquamative  iafiammation  with  the  consequent  ab- 
sorption or  displocemeai  o^  ihc  bony  walls,  The  opposite 
effect  may  be  produced,  however,  if.  in»tcud  of  cuusing  a  des- 
quamation of  the  superlicial  epithelium,  the  deeper  byers  of 
the  inlcijunient  are  the  sent  of  inflammaEion :  in  these  case* 
the  lumen  of  llie  canal  may  become  very  narrow — in  fact,  il 
may  be  «o  dimlnisht'd  in  s'lxc  as  to  admit  only  the  smelliest 
probe,  Tltis  dimiimiioii  in  calibre  Is  due  loan  actual  liyjurr- 
trophic  osteitis  ralht^r  than  to  any  thickening  in  the  ^oft  part^ 
This  change  frequently  takes  place  in  the  cases  of  diffuse  ex- 
tern,il  otitis  which  accompany  a  chronic  suppurative  process 
within  the  middle  car.  Instead  of  narrowinjj  the  calibre  of 
the  canal  uniformly,  certain  limited  areas  wilhin  the  canal 
may  be  affecled,  pn^during  what  is  known  as  an  e*:osiosis  ot^ 
a  circuniscribt'd  luniy  ^tHinvih,  vvldcb  projer't*  ton  greatej 
or  lr*5  extent  into  the  passiigr.  These  growths  are  most  fre- 
quently siiu:iicd  near  the  drum  membrane,  and,  according  lo 
their  sijre.  interfere  with  the  Iunctic)n  of  audition. 

Diagnosis-"  rhe  diagnosis  ol  chronic  diHusc  external  otiiis 
will  be  determined  both  by  external  manipulation  and  by  eic- 
aaiination  by  means  of  the  speculum.  We  have  lo  di«itnguish' 
by  palpation  t>elwcen  nn  afleclion  confined  to  the  canal  sihI 
one  involving  the  mnstoid  [irocess,  as  the  sujjerinr  and  a  por- 
tion of  the  posterior  walls  of  the  meatus  f*>rm  the  anterior  and 
inferior  wnll  of  the  mastoid  process.     It  would  seem  that  this 
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inercnttaium  h  rather  ttiperfltionn,  but  ihc  aiilluir  intends 
here  lo  separate  those  cases  in  which  the  aflcction  oi  (he  cnn&l 
is  the  prominent  feature,  ihc  mastoid  bein^  involved  to  so 
slight  ill!  extent  As  logivc  ri^e  tn  nn  syrnptonis  ;hkI  In  require 
the  employment  of  no  special  measures,  from  those  cascs  in 
which  the  atfcdion  ol  the  canal  is  merely  symptomatic  oi  a 
^flep-Aealed  ]nf]:imm:ttion  wuhin  the  mastoid,  in  wliieh  (reat- 
nient  mti*t  be  dirc:clc<l  In  the  mnsloid  infl:imnimion  as  the  pri- 
mary disease.  When  the  afTcciion  is  confined  to  the  canal, 
pressure  bt-hitid  the  ear,  direciL"<l  backward  and  Tiiward,  will 
fuil  Id  elic-ii  leiidrrne^s :  if  the  [iressure  is  exfrtcd  in  snch  a 
wa>'  as  lo  move  the  fibro-cartilaginous  meatus,  very  marked 
tenderness  will  Ijc  elicilccL  In  (he  ^arnc  way  pressure  from 
bclovr,  above,  or  in  front  oi  the  canal  will  cause  more  p»in 
than  if  made  directly  over  the  m:3stoid  process*  The  appear- 
ance presented  upon  inspection  by  reflected  liffbt  wijl  vary 
aceordEn^  to  the  cause  and  character  of  the  affection,  ae  well 
05  with  if^  intensity.  In  the  milder  ca>;es,  titider  which  we  in- 
clude seUnfttu^.  ec/tnia.  and  a  chronic  oiiti!i  cMtiiia  diffusa 
caused  by  an  a>pcrgillu>,  iu?(pectLoti  will  >liow  tliat  the  walls 
ul  tile  eanal  arc  covered  either  partinll/  or  completely  with 
sfjme  loreisn  subManco.  In  seborrho^a  this  will  be  confined 
almost  entirely  to  the  cartilaginous  meatus,  and  the  deposit 
will  appear  to  be  made  up  ol  small,  thin,  yeilnwii^h  crusts 
which  are  easily  detached  and  iipun  compression  between 
thff  finger  anil  ihumh  have  an  aity  fctK  The  vuifacc  from 
which  these  sm^ill  scales  arc  detached  is  somewhat  reddened, 
but  not  nuji^t.  In  ec/.cnia  the  crnMs  arc  larger,  adhere  nunc 
closely  to  the  walls  ot  the  meatus,  and  are  evidently  made  up 
of  desquamated  cclU  whieb  have  been  moistened  with  serum 
and  have  become  agglutinated  into  a  mass-  This  collection 
of  cast-ofl  cells  has  subsequently  dried  into  thick,  irre^jular, 
ycllowlsb' brown  crusts.  I  Icre  the  affection  extendi  Irom  Just 
within  the  orifice  cif  the  meatn*  in  ihr  drum  membrane  itsell ; 
the  crusts  nrr  drtarhrd  with  mjtnr  difTirnlly.  their  former  lo- 
calloci  presenting  as  a  red.  moist  are^.  which,  upon  being  dried 
with  a  cotton  pledger,  quickly  becomes  coated  with  n  thin 
serous  transudate.  Inspection  and  tactile  manipulation  by 
means  of  the  probe  demonstrate  an  evident  thickening  of  the 
deeper  toyers  of  the  cutis  of  the  canal. 

In  the  milder  fnrms  of  aspergiilu*i  the  canal  walla  are  cov- 
ered,  sometimes  throughout  their  entire  extent,  at  other  liiTjei 
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ooly  here  and  there,  by  a  wliitbh  or  ycllowbh'Whi!c  deposit, 
wliicb  ^ccmH  to  be  clo^ly  adheront  Ui  tbc  underlying  »truc* 
lures  (rig*  £$).  The  entire  lumen  of  tlio  cuqaI  inar  appear 
fiom<*whnt  narrow.  Upon  using  the  cotton  holder  to  wipe 
out  ihc  meatus  in  order  that  in»pection  may  be  more  exact, 
111*-  parts  mniy  be  found  tn  Iw  moisi,  ihr  inslniment  removing 
from  the  Wills  of  the  caaal.  in  adjitton  to  the  mclsluie  wliich 
it  ba&  absorbed,  tliiii^  muist  tlake^  or  Mjalt:»,  iiMiidZy  o£  a  whit- 
ish color,  tbc  sofbcc  Jrom 
w^iich  they  were  removed 
3pf>earjn^  denuded.  Upon 
atlcmpTing  thoroughly  to 
clear  the  canal  it  will  often 
be  fcjitmi  ]Hi$sible  to  de- 
tadi  relatively  large  thin 
sliccts  of  this  deposit,  of  a 
wl^iilc  or  a  dirty  yellowish- 
brown  color,  having;  ihe 
consistency  nf  inoiiitened 
pnpcr,  lu  thU  ^\ay  a  cotn- 
pletc  cast  of  the  canal  from 

wUh  A  mu  depmii  nvhlch  o-^cft  ihc    ^^^  "^^^r  f>"ncc  oi    Hit  (Tiea- 
wnliii  «nJ  Lhc  fti'fiuc  *}t  ihc  incmbririt    f-UK  TTi^v  be  oblaine^l.     If  thr" 

tyTiipHni.      The    pLinclQlc    vcai   oti    ihc  <  i  . 

mcmbmi-a  ore  ciuL^-iniy  lhc  inrwj«cl     pfOCCSS    naS    Spread     to    UiC 

ci^«ihoithefurBu*.nih«e*inL6^.oni.    drum    incmbranc    the    ca^t 

Will  ionn  a  blind  snc.  lhc 
closed  cKtrcmily  bearinsj  tbc  imprint  of  ibc  various  landmarks 
of  the  raeiubrana  tympanl.  This  deposit  is  due  to  Ehe  [growth 
of  low  vegetable  orppinisms  upon  the  uallsof  the  meatus.  The 
special  species  of  plant  life  can  only  bt^  determined  by  micro- 
*r(jpJc  invesf{g;iticjn :  [ht^  varieties  ircl  willi  iirt:  tfntreinrly 
numerous,  but  as  the  trcmmcnt  of  the  different  form*  docs 
not  vary  csMCiiItaUy  it  13  unimportant  to  discuss  the  crmditioii 
at  length  in  a  treatise  Hcvutcd  pEirticularly  to  clinical  otology* 
Certain  macroscopic  features,  however,  enable  us  to  irrake  a 
reaionably  accurate  diagnosis  a£  to  the  particular  variety  of 
plant  proicnt  in  a  tfivea  case.  A  white  dep'>tit  usiiallrcon- 
HtSts  of  tfic  ,ispergilliJS  glaiicns.  Am^rhrr  variriy  is  tlir  asper- 
j^illus  flavu*.  the  microscopic  fcatnrcs  oi  which  arc  shown  fn 
Fig.  8f>,  while  more  rarely  we  find  the  walls  ol  the  canal  and 
the  surlacea  of  the  membrane  covered  with  irregular  black 
Spots,  a  tittle  smaller  than  the  head  ot  a  pin,  which  are  the 
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la  of  the  aspcrgiUiis  niger.  The  jjrowlh  of  ibis  latter 
>m  ns  extensive  :i^  th^il  o(  the  cither  two  varieties.  A 
microscopic  cxaminatiofi  atone  will  cn^iblc  Ufi  to  dlstiniifiiisb 
wilh  certuinty  helween  utomycu*.is  :i%n]  the  iTiiUkr  Utnt\^  <ti 
dcKqiJum^iive  iiil1:imm:Lliiin  inw>]ving  ihr  ntiiul  TWc  ^riMter 
coDsi^tcnc)  of  the  epithelial  plug  aiui  the  imbricated  aiianf^e* 
mcnt  of  the  ?icu1c»  usuallj"  g'ivc  the  observer  a  hint  as  to  the 
nature  ol  ihc  condition  present  It  is  probiiblc  that  in  no 
cote  do  these  low  lorms  oi 
vegetable  Itfe  take  root  upon  a 
perfecEly  hc;ilthy  cutaneous  sun 
face :  it  is  necessary  ibat  the 
e]ii!helMiin  should  be  wanting 
over  a  sm.ill  area  at  least,  in 
order  that  the  jilaiit  may  de- 
velop. Hence  it  is.  that  para- 
sitic inHammation  ol  the  mea- 
tus is  us^allv  coexistent  with 
some  condition  of  the  e>£U^m:\L 
canal  or  of  the  middle  ear  char- 
ncteii^ed  by  the  prescnci-  ol 
moL^ttire,  The  epLlhelium  <.if 
the  Ccinal  is  liujs  snriened  and 
thrown  off.  leaving  a  ^urlacc 
which  lorms  an  cKcellent  site 
for  the  development  of  a  low  form  of  plant  life,  the  growth 
beijig  stimidated  at  the  same  lime  by  the  presence  of  moisture* 
The  mere  presence  of  asper^illus  spores  in  any  aggregation 
of  Eurei>cn  matter  which  may  be  removed  froiTi  tiie  meatus  dues 
niH  warrant  a  dirigniihtsof  par,i^itTc'  intbnnnialion  ai  tht^  c:tu»l, 
since  at  is  usual  to  find  them  in  ceruminous  m^isses,  or  upon 
ary  forcij;n  bi:rdy  which  has  rcinaincd  in  the  canal  lor  a  con- 
sidcrahle  length  of  time.  I(  is  onJv  when  thev  constitute  the 
bulk  of  the  mass  that  thi^  constitutes  a  lesion  pn-pen 

The  diaf^nosis  of  the  desquamative  form  of  int^ammaiion 
will  be  ba«ed  upon  tlie  [presence  hi  the  deep  meatus,  of  a  com- 
pact masSf  whitish  in  rnlnr,  which,  although  easily  penetrated 
by  ihc  probe  or  curctic,  h  rnnovrd  with  considerable  diffi- 
culty. The  wall^  of  the  canal  arc  ordinarily  moist  and  pre- 
sent a  sodden  appearance,  the  supcriiciai  cpilhcltum  being 
caeily  'wiped  o(i  by  means  of  the  cotton  plcdf;;Gt.  which,  upon 
invcslt^^ation,  is  found  to  be  covered  with  thin  \\  [>ite  t^akes  of 
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irrcg-uUr  si/e  and  shape.  H  t!ic  probe  is  immersed  in  crater' 
Ihcio  are  S€Cii  lo  spread  oul  and  l!oat.  upim  the  surlacc,  but 
arc  noi  dSsftoLvetl  by  the  fluid ;  they  arc  regally  the  cpideniiaJ 
cells  lining  the  canal,  which  have  been  thrown  ofl  by  the  in- 
flam  111  ^itory  process.  The  obstructing  m^^  is  an  aggregation 
vl  1hr*c  reils  »^'l.  flumgh  rasily  pf^nrimtfd  by  any  iostni- 
nienr.  wiiitU  may  icniovc  a  couhidei^fcilc:  nuuatity  i-arh  lirnc 
it  [^  itii<.c;rl»),  i%  very  difficult  til  remove  complctf^iy.  Hven 
when  the  fundus  seems  entirely  clear  wc  often  tiiid,  in  at- 
lcnij>tin£  to  dry  the  part^  perfectly,  that  the  cotton  pledget 
hring-^  away  more  of  LhcNC  ^vhite  $calet(,  »o  that  the  complete 
clearing  out  of  the  meatus  is  a  matter  of  no  small  difFicultv. 
The  entire  epithelial  plug  presents  an  appearance  no\  unlike 
a  wad  oi  unst/e*!  paptT  thai  ha*  Ix'en  moi^lencd  in  water,  and, 
in  fact.  IS  often  mistaken  for  a  foreign  body  of  this  kind,  which 
ha>  ftinnd  il^  way  iiUo  the  catiaL 

Where  the  jnEbmmaCLon  is  of  what  may  be  called  the 
symptomatic  type — that  is,  merely  an  indication  of  a  deeper- 
seated  inflammatory  process  within  Itie  ma^^toid— we  ttsualty 
tiiid  that  the  superior  and  posterior  walls  oi  the  canal  close  to 
the  membrana  tympani  arc  most  involved-  The  canal  lumen 
at  it*  deepest  pan  is  narniwird  l>y  an  a|iparent  sinking  of  the 
ivallS)  iLiid  ai  the  ^ulld1J^,  insk'^id  tA  n  wrll'drriifd  line  of  div 
maixalion  between  the  drum  membrane  and  canal  walk,  ir  np> 
pears  as  if  the  superior  and  inlcnor  walls  were  separated  im\y 
by  a  narrow  slit,  through  which  a  small  nreji  of  the  membrane 
is  9een>  The  chief  point  of  diagnostic  importance  is  the  dif- 
ference belureen  this  condition  and  that  seen  in  circumscribed 
iJtilis  e\tern;i.  In  thi*;  hitlt^r  f(irm,alt(.'rthe  speculum  has  been 
Introduced  into  the  canal,  thn  membrana  tympani  is  dtfitinctly 
M-en,  and  wpprar^  mumal  in  cxlenl  iis  the- obM ruction  lies  near 
the  orilicc  of  the  nKatus.  In  the  disease  undei'  (;oj:sidrraiir)r] 
the  intToduciion  ol  the  speculum  is  easy,  Init  the  canal  be* 
comes  more  obstructed  a*  we  apprtwch  the  fundus,  owing  to 
the  fact  that  the  disease  is  a  periostitis  ol  the  deeper  part  of 
the  canal  (iMg.  7SV  It  is  of  extreme  importance,  especially  in 
children,  to  recognise  this  condiiio:i  early,  :is  it  is  one  of  the 
best  indications  th:il  a  prrvlonvly  i-xisiing  middle-ear  inflfim- 
maiion  has  involved  the  deepcrstrnclures-orthat  an  acciimu- 
btion  of  pu*«  in  the  tympanum  has  passed  mil  thnjugh  the 
Kivinian  hssurc  ivlong  the  superior  and  posterior  aspects  of 
the  meatus  (Kif-  S7),     In  cither  case  the  condition  is  one 


PROGNOSJS- 


whirn  rci|ninf**;  jin>mpl  frr.itnirnl  in  nnlcr  \hM  scrjoiu  con- 
sequences maj  be  avLTtcd.  Tlif  ajJiJCiiraiitc  prcfccmc-d  by  a 
ckruiTic  diffuse  otitis  rcsiihing  in  cither  unifoim  narrowing  of 
the  mcntus  or  iM^latcd  bonj 
deposits  or  exostoses,  offers 
no  difficult] eft  in  diagnosis. 
When  the  btter  condition  is 
present,  care  need  only  be 
taken  lo  so  clearrwe  tlie  parts 
th»l  the  observer  mnv  be*  ct-r- 
taiii  til  at  the  Kicali/ed  en- 
croachment upon  the  lumen 
oi  the  conal  is  beneath  the 
intej^umeut  in^lc^  of  super- 
tidal  to  It.  It  would  seem  al- 
nif)*t  impossible  for  this  mis- 
take to  be  made,  but  mas^eftof 
hardened  ijeniinen  rK;cHfion> 
ally  present  the  appe-arantic 
ol  an  exoslOMi.  the  surface  of 
which  is  covered  by  a  thin 
layer  of  cerumen.     By  means 
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of  the  cureiTe  any  forcij^n  .substance  ii<  eaitily  removed  from  the 
canal  wall,  and  the  true  coii<iition  becomes  apparent  at  once. 

Prognosis. — The  course  pursued  by  the  disease  we  are 
here  ciui^ideriiiff  in  as  v;ir]eil  u>  tlii?  riiuKtrs  which  underlie  il. 
The  simpler  variciics  arc  unattended  by  any  grave  results,  al* 
thoti]3:h  somewhat  obstinate  to  relieve.  Where  the  deeper 
parl9  arc  involved,  where  the  disease  is  of  long*  standing,  or 
where  the  condition  is  sympComotic,  the  progrnosis  is  fre- 
quently ^rrave.  Important  rejjioii?^  may  suffer  seconrlarilv. 
by  extension  directly  frcnn  the  canal,  or  the  condition  with^ 
En  the  mc^ttns  niay>  if  unchecked,  spread  to  the  middle  car 
and  resuh  in  nnv  *ti  ihc  setjuela?  n\  a  severe  inf1;imnialion  with, 
in  the  tympanum.  Where  the  di*ea^c  is  secondary  lo  an  in- 
tnitympanic  affection  the  gravity  of  the  prognosis  depends 
more  upon  the  condiiion  of  the  middle  ear  than  upon  the 
changes  within  tlie  canaL  A5  regards  the  impairment  of 
function,  Ihc  power  ui  audition  may  suffer  either  from  the 
nnrrowinfi  of  the  meatus  throu-jhoui  its  entire  extent  or  by 
ihc  dcvclopfncni  of  cfrcnnisciibcti  i)rjny  deposits.  In  some 
in&tance>   the  chniuic   t.'onge^linn  ol   the  deeper  Ktrudure:* 
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c<kU5cd  by  a  chronic  inflammnlorv  process  wiiliin  ihc  mci 
tU5,  trmy  latd  to  (unclioniil  impairincnL  In  the  dcsquami^ 
live  lorru  ol  infiammntion  the  pressure  exerted  by  a  masd  ot 
epithelliiiD  may  produce  fat^I  results  by  ab&orptlon  of  Om: 
bony  ^'Ms  -tnd  exposure  of  the  cranial  conterU.  Thi»  Diay 
occur  without  ;itiy  syinpttims  of  tiiidtlle^'ar  inflflmm.ition.ur 
tlu-  Dieinln;imi  t)  mpani  nk3y  be  destroyed  ami  a  suppurative 
tixhh  mniij  i^rMjIt.  SuiucCiiiiCK  the  ^)Us^,  ^vliilc  nut  leading  lo 
Mich  grave  results,  seriously  impairs  the  function  o(  the  car 
bychninic  atlhcMve  processes  within  the  tympanum  from  ihe 
long-euntirucd  pressure.  In  other  cases  the  pressure  causes 
labyrinthine  chanji^cg. 

Treatment.— Ilk  the  mild  cases  of  chronic  dlfTuse  otitis 
extern;!  tre:umeni  is  brgc-Iy  directed  to  the  rtlief  <ii  the  div- 
trcKsinj^  pruritus  from  which  the  patient  ^ufTt^rs,  The  crusts 
urisiitg  either  from  ifivulvcmciit  tif  l1ic  »cb^crous  glands  in 
scborrhoc^i  or  from  cut.incous  inliltration  in  ccfetna  should 
be  removed  by  some  bland  oily  application,  such  as  vaseline 
or  olive  oil,  after  which,  in  the  >:Ianduiar  variety  of  the  dis- 
eiisc,  it  will  be  suflicient  lo  -ipply  once  each  day  a  slightly 
stimulating  ointment,  nuchas  the  un^ucni.hydrarg.ammonlat,, 
dilutt^d  with  ten  jj:irt*  of  v:iseline  or  cold  cream,  or  the  un- 
gurnl,  liyihvirg,  oxidi  fJ^vi  mny  be  enijiloyed  hi  stbout  ibe 
same  streng^th.  In  eczema  the  vajioufi  nieo-turck  detailed 
im<lcr  cc/cina  of  the  auricle  will  be  found  valuable.  It  is  im- 
portant, in  order  that  the  IreDiTocnt  may  be  ciiicacioua,  that 
the  patient  should  retrain  from  scratching  the  ears,  as  this 
increases  the  local  inflammation.  Tor  this  purpose  \vv  tnny 
add  cither  cocaine  or  nvjrphinc  lo  ihc  above  oiiitmenla,  It 
is  well  for  these  patients  on  retiring  to  insert  into  the  ear  a 
pledget  of  oiilon  Mne;urd  with  liiit  li  ati  inntmrnT.  as  Ihry 
trci]uently  injure  the  parts  dnriiig  sk-ep.  The  use  of  water  In 
any  inilammatory  condition  of  the  canal  attended  with  infil- 
tration of  the  inlL'gument  is  to  be  absolutely  forbidden,  as  it 
tends  to  increase  its  activity. 

In  the  pai-astCic  variety  the  fundus  should  be  removed  as 
completely  as  poftsible  l)y  means  M  the  curette,  forceps  JUid 
ci>ttnn  pk-dget,  gre.it  c^rt-  being  taken  to  avoid  abrading  the 
epidermis  of  the  canaL  In  These  cases  the  walls  of  the  mea- 
tns  will  be  found  vc^ry  ^cnMlWe,  and  the  complete  rem<jval  of 
the  pari»sitc  will  be  ditHcult,  The  occasional  application  ol  a 
ten  per  cent,  solution  of  cocaine  during:  the  operation  will  ni- 
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ford  confidcrnbic  relief  and  will  facilUate  the  opcralion-    It 
is  not  well  lo  prolong  unduly  ovir  cRori*  at  removal  or  to  in- 
flict severe  [mn.    Aiter  as  much  as  possible  has  been  removed 
g  solution  of  bjchloiide  c^f  mercury,  one  to  eight  lhou);and,  in 
|>cr  cent  alcoliul.  or  a  Kiiluralcd  .ilcolioHc  solution  of  bo. 
racic  acid,  or  a  two-per-ccnt  alcoholic  solution  of  salicjliu 
Acid,  as  Siebcnmntin*  rccommcntJs,  should  be  applied  to  the 
parts  by  mcan%  ol  the  eotlcm  pled);etp 
K        It  is  sometimes  wdl  lo  employ  a  powder  instead  of  the 
"above  solutions.    The  walls oE  the  canal  may  be  lightly  dusled 
with  boracie  add  tjr  a  mixture  of  boracic  acid  and  salicylic 
Kjicid   ill  the  projxjrnVm  of  twenty  to  one.     In  this  way  we 
avoid  the  presence  of  mtiUlure,  ;i  condition  which  wc  know 
iavors  the  growth  oi  ihi;  fmigus.     It  is  well  to  sec  tlic  patient 

(daily  nt  firsthand  nt  each  sitting  lo  remove  as  tnuch  of  the 
deposit  as  possil)lc.  When  the  canal  seems  free  the  antisep- 
tic solutitiu  should  be  placed  in  the  hanch  ot  the  paiicnt,  nnd 
he  sliould  be  directed  to  instill  ten  or  twelve  drops  of  cither 
preparation  into  the  canal  twice  or  three  time*  daily.  By 
this  niejn^  niiy  ntxv  growlh  i'i  prevented  and  ;i  uompl(?ir  cure 
H;effccted.  Remembering  that  an  ototnycosis  is  often  dqirnd- 
CnE  upon  a  su[>puiutivc  inflammation  ol  the  middle  ear,  it  is 
scarcely  necessary  losUitc  thot  this  nflccdon.  il  prrseiit.  must 

rbc  treated  properly  in  order  to  prevent  the  recurrence  of  the 
condition. 
I*rt>phy lactic  measiircs  agmnst  development  of  organisms 
within  the  me;ilus  should  be  taken  in  ail  cases  of  aural  disease 
which  come  under  the  ol^setvaiion  of  the  SLirgcon.  A  tmm- 
mon  cauM?  of  the  milder  Viirielirs  uf  this  -Ttlccliim  depeitds 
Htipon  a  habit  ^o  common  among:  tlic  bity  of  instilling  oily  m>- 
lutions  into  the  cnr  for  the  relief  of  pain.  Nor  only  ^hiiuld 
this  be  lorbidden.  but  the  surgcori  should  be  particularly  care- 
ful in  cases  where  it  is  necessary  to  use  oily  substances  within 
the  meatu4^  that  none  of  the  fatty  material  remaiti^  in  the  canal 
when  the  patient  is  discharged.  To  be  cerl:doiit  ibis  il  is  ad- 
■jsable  upon  dismissinj^  the  patient  to  wipe  the  canal  thor- 
[fiughly  with  4  rfilton  pli'd^el  tnin^lened  in  alcohol. 

In  the  d esq u. amative  form,  the  first  indication  is  to  remove 
Ihc  moBS  o(  epithelium  filling  the  canal.  This  is  by  no  means 
timple  vrberc  the  disease  has  persisted  for  a  lon^  itmc,  eatpc- 
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dnilv  fk%  ntlcntion  i?  frrciticnily  dm^vn  lotlic  CAodiVion  f 
lint  lime  b>  an  ^icutc  JnHdmni^Uion  oi  ihc  \Min^.  ri;Miltitig  in 
fo  much  swcLUn^  that  the  cnlibrc  oi  the  canal  is  greatly 
rcduccdn 

Our  5rst  trffortsat  removal  should  be  by  the  use  o!  a  warm 
rtini»ic|)!lc  solution  ifijeciecHnfu  the- rar  by  mraiis  of  the- syringe 
'TUif,  will  usually  hvut^  away  the  supci iWial  portion  of  the 
liiii\«,  siikI  occnsitiUiillv  all  vi  it.  Frequently,  however,  the 
tlrtpcr  portion  of  the  canal  remains  obstructed^  and  it  will  be 
nrcc*^rtry  1"  use  the  blunt  curette  in  order  complclely  to  re- 
Mhjvc  the  collcclitm.  When  the  can:ki  15  swollen  unJ  lender, 
M  frvqucnily  occurs  from  an  acute  cx;iccrbation.  the  manipi>< 
\a\Um  i«  extremely  difficult,  and  sometimes  a  general  anx«- 
(hetic  IK  nc:cc>Ji;iry-  In  uving  the  citretie,  we  slmuld  first  al- 
IrfTipl  to  separate  llic  mass  from  the  canal  along  one  v/aM, 
iiiid  afterwai'd  break  il  up  hv  inticrtlnjt^  the  instrument  bc- 
Ivveen  it  and  the  c^itial  wmU  and  rcnioviitg  smalt  portions  suo 
octaivcly  until  a  narrow  channel  has  been  made  between  the 
cjiiiul  wall  and  the  foreijin  bod>\  By  directing  the  sircnm  ol 
writer  fmni  Iht-  syringe  tow:ird  this  channel,  the  entire  mass 
ifiay  usually  be  brought  away,  although  it  may  be  iiecewAry 
Ut  remove  ihf  entire  collecilcjn  piftrfrmeal  with  the  curette* 
If  it  is  impossible  to  insert  fh*'  dirrltr  Ijclwecn  the  epithelial 
nf(grc;i,ralio]i  and  (he  csuai  wall  at  any  point,  owing  li>  I  tie  ten- 
dernewi  of  the  meatus,  our  efforts  are  sometimes  more  success* 
(nl  if  a  pnssngc  is  tunneled  directly  Ihroujfh  the  cciilre  of  the 
plu£,  nftcr  which,  by  carrying  the  curette  into  this  channel 
and  then  prc**int;  it  in  towanl  the  opposite  wall  o(  the  cnnaU 
the  portion  included  between  the  instrument  and  the  wall 
may  be  removed :  the  process  must  be  repealed  until  the  mea- 
tus U  prrf(-t:lly  rlear, 

Where  the  condition  has  remairied  uiirectignired  (or  a  long 
time,  the  bony  meatus  close  to  the  drum  membrane  may  be 
vciy  much  dihUed,  and  the  foreign  body  attain  such  dimcn- 
>\om  as  10  render  tis  removal  Irom  the  meatus  in  its  entirety 
impossible.  At  the  same  time  the  deep  meatus  has  been  so 
dilated  that  the  manipubtion  of  any  instrument,  ^aich  as  the 
curette  or  a  option,  is  yt^Ty  much  restricted.  These  epithelial 
matieft  may  invade  the  cells  of  the  mastoid  proceftst  thmugh 
the  abftorptioii  nr  net'ix>sis  of  the  bony  walls  from  pressi*rr. 
It  occaMonally  Iwcomes  necessary  to  open  the  mastoid  \n 
onier  completely  to  eradicate  the  disease.    Such  cases  have 
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irted,  but  an  clement  of  doubt  ■tlu'ays  remuns  as  to 
iHcy  were  not  cases  of  cholesteatoma  ongmatin^ 
[within  tlic  tympanum  and  mvadJni;:  the  canal  secondarily. 
Alter  the  canal  has  bven  thoroughly  cltar^jd,  our  cfioris 
luld  next  be  directed  toward  putting  the  epidermis  id 
kormal  conduioii.  Here  po^vdcrs  arc  of  special  benefit,  ah 
llicy  rcliirvr  \\tv.  Nocldfn  romiTli[)Ti  nf  iht.  jwirts  miirc  qnicklv 
tlian  do  lluid  piepanilimis,  I'or  this  purpose  tKjracic  acid 
[iray  be  dusted  over  the  walls  of  the  canal,  or  a  mixture  of 
icic  acid  and  i*Klofc)rm,  or  iodoK  if  the  odor  of  iodoform 
'"^jectioiiablc-  Quito  recently  the  introduction  ot  dermalol 
tto  surgery  has  given  us  a  drug  parilculaHy  adapted  to  these 
cases.  These  mtrasure?^  i^huuld  not  he  trusted  to  the  h.mds 
of  the  patient,  but  should  be  carried  out  by  the  surgeon — at 
irst  daily,  the  imcrval  being  increased  as  the  case  pnigresites. 
The  oxide  of  zinc  mixed  with  bm  ic  acid,  in  the  projwjrtion 
ot  one  part  of  oxide  of  zinc  to  two  ot  boric  acid,  may  also 
be  used  wilh  advantage  in  the  milder  iorms  of  the  disease. 
When  necrosis  bus  occurred  it  will  first  be  necessary  to  re- 
move the  dead  bone,  after  which  the  case  may  be  managed 
on  general  «ur|^ical  principles.     If  granulation  tissue  develops, 

Id  ihtwnugh  cleansing  of  the  parts  maybe  sufhcicnt  lo  catjse 
it  lo  di^£ippr-ar:  if  lar^^'r  in  anioiini,  it  should  be  removed 
by  ine^n<«  of  the  cold  snare  or  destroyed  iff  sifu  by  the  gal- 
Tano-cautcry.  nitrate  of  silver,  or  chromic  ncid.  The  last 
B^nt  yields  better  results  and  is  more  easily  manipulated 
than  thecihcrs- 

►  Where  the  disease  is  of  the  symptomatic  varieMy  mnch 
ore  energetic  mcaF^ures  must  be  undertaken,  and  if  llie  p^iin 
lnten>e.  cold  applications  to  the  mastoid  process  £tre  mdi- 
catrd.  This  is  most  easily  elTt^rrtrd  by  using  Ihe  Ix-itcr  coil 
(F'%-  Si)  (jf  the  fjtiral  iee  hiti£  iHiji.^o)^  The  Uicai  abstract 
lieu  of  HtKHl  by  means  o(  the  artificial  leech  may  atsngivc 
relief  where  Ihe  paiii  is  very  severe.  It  is  to  be  applied  be* 
hind  the  ear  over  the  mastoid  process,  since  Ihe  symptomatic 
Brariety  is  incHcative  ot  the;  tact  that  this  region  is  affected. 
From  a  healthy  adidl  from  two  lo  four  ounces  of  bloiid  may 
be  removed;  and  in  the  very  early  stages  this  plan  of  focal 
bloodletting,  followed  by  the  application  of  add,  may  pre- 
sent further  progress.  If  ihis  fails,  or  if  the  cnrdilion  has 
advanced  Uxs  far  to  be  ahuiicd.  a  long  deep  incision  should 
[be  made  through  the   lumehed   tissues  which  arc  seen  lo 
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encroach  upon  th^  lumen  ol  the  c^nnl  clf>$c  to  the  mrmbrnnn 
tymixiui,  J  (lis  incision  comt^ictcly  divides  the  s<Jit  parts 
down  to  the  bone.  The  ^hort  ourved  bUtoury  is  carried  fnt6 
the  canal  as  far  as  the  drum  tnenibr-Tna  ^ni\  in  plungrcl 
tjulckly  iiuo  the  bulging  supcro-po&tcrior  wall  iinJil  the  poim 
k  Mt  l[j  impinge  npnri  the  iHmcT;  il  Ih  thru  diAiTM  <iiiL^';ird, 
the  point  Mill  being  pressed  timily  upon  the  bone.  In  this 
H-i^y  the  pc-rio5tcum  is  divided  and  tension  relieved,  'I'hc  in- 
cJMon  should  not  be  k$3  than  halt  an  inch  in  l^rnj^th,  and  may 
be  even  longer;  the  bleeding  is  very  Iree.  a  fact  which  con- 
tribuie^  larjifclv  to  the  bcnelit  derived.  It  ifi  to  be  borne  in 
mind  that  the  external  otitis  here  is  a  manifestation  of  an 
inflammatory  prfin-'ss  wilh:n  flit?  iipjifr  pari  iif  t]\e  lympnnnm 
itself.  VVc  -ire  therrfcjrc.  in  n^abinij  the  inifiul  puncture^  lu 
carry  the  knife  upward,  backward,  and  inward  beyond  the 
inner  cxtremily  oJ  Hie  bony  canal,  through  (he  mcmbrana 
faccida,  into  the  tympanic  vault  (l-ip-  87).  The  incision  is 
completed  in  the  manner  above  described  by  drawing  the 
knife  outward  alonfif  the  i;upem  posterior  wall  of  the  mcalus. 
In  this  way  the  mucous  folds  within  the  tympanum  are  di- 
vided, and  the  congestion  within  the  middle  ear  reduced, 
Where  ihc  knuelaction  in  Ihc  canal  is  due  In  the  presenf^e  of 
pus,  evacuation  through  the  meatus  h  nut  >ufricirnt,  nnd  it  is 
imperative  that  the  mastoid  cclU  should  be  at  once  opened 
and  every  vcsiigc  of  diseased  bone  removed. 

Where  the  inilaitimation  iiasc  led  to  a  diminuHon  in  the 
calibre  of  the  meatus  through  hypertrophy  ol  the  bony  walls, 
it  is  Bomotimcs  necessary,  in  order  that  the  function  of  the 
organ  may  be  preserved,  tu  attempt  a  restoration  of  the 
channel  In  its  norm:il  si-rc.  When  a  very  smfill  passage  rc- 
tnains,  gradual  dilatation,  if  MyMcniatit^illy  uirrled  out  fur  a 
long  lime,  m,iy  prove  satisfaclory.  This  is  best  accomplished 
by  inserting  into  the  canal  a  small  aluminiuni  tgbe.  which  trill 
just  pass  through  the  constriction.  The  patient  rs  towcarlhis 
for  one  or  two  days,  when  it  is  to  be  removed  and  a  little 
larger  tube  inserted,  It  is  seldom  passible,  however,  to 
promise  thai  ihe  tube  may  ever  be  diK|>envec)  with  perma- 
nently, f"r  when  il  is  rcinnvrd  the  pnrts  very  quickly  resume 
tficir  original  positinn.  The  diarnci«T  of  the  meatus  may  he 
very  considerably  increased  by  litrrying  out  this  treatment, 
and  the  pnlient  should  learn  to  insert  the  tube  himself,  wear- 
ing it  during  the  day  and  removing  it  at  night*     Its  presence 
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diffcrcntiaiifvn  is  rather  superfluous,  but  the  author  iniendft 
here  to  separate  ibose  cases  in  uJiich  the  adectton  at \hc  canal 
i%  the  promrnErrl  feature,  the  mastokl  bc-ing  involved  to  so 
slight  an  cxti-iil  As  Id  give  rist*  lo  no  svmjitoiiis  ami  In  require 
ihc  cmpltjj'iunil  of  im  sjjfi:uil  mrasurcs.  fniiu  ihusc  c:iSEs  in 
which  the  aHcction  of  tKc  cannl  is  merely  symplomotic  oJ  a 
decp-^cratcd  mrtnmmalion  within  the  mastoid,  in  rtliich  treat* 
lucnt  muss  be  directed  to  the  mastoid  iiinainmaiifui  as  the  pri- 
iTKirv  disexse.  When  the  ;iflectiun  ij^  ccnfmcd  Ut  the  canat, 
pressure  bcliind  ihc  car.  directed  backward  and  inward,  will 
fail  to  cUdt  tenderness;  jf  the  pressure  is  everted  la  such  a 
H';ty  JUL  lo  Micive  llie  fihTO-LMrlilagimiuK  mi'Jitns,  vt-ry  tn;irkrcl 
Icndcmcss  nill  be  elicited.  In  the  same  way  pressure  from 
below,  above,  or  in  iront  of  tlic  canal  will  cau&c  mi>re  pain 
than  if  made  directly  over  the  mastoid  proccsis.  The  iippcar- 
ancc  presented  upon  inspectimi  by  reflected  liffht  wijl  vary 
according;  to  the  c^usc  and  character  of  the  affection,  as  well 
as  with  its  intensity,  la  the  milder  cases,  under  which  we  In- 
cltidE?  j^fhiirrhcrii,  rc'/etn;»,  ;ind  :i  rhronir  otitis  ex[rrn;i  diffd^i 
caused  by  an  Hsperj;illus,  inspeutinn  will  show  thai  the  walls 
of  the  canal  :ire  covered  eilhcr  partially  or  comjdclcly  wilh 
some  loreign  substance.  In  scbijrrho^a  tliii  will  be  cnnhned 
almcrSt  entirely  to  the  cani lag] nous  mc-ntus,  and  the  deposit 
%%i\\  appear  to  be  made  up  of  small,  thin,  yellowi.^h  crusts 
which  arc  easily  dct;ichcd  and  nptm  cdrnprewion  between 
the  tinker  and  thutnb  have  an  oily  feel,  1'he  surface  from 
which  ihe*e  ftmall  seales  are  detached  is  somewhat  re(Jdcned, 
but  not  moi^t.  In  cr/rma  the  crusts  are  lartrr,  adhere  nunc 
closely  to  the  walls  of  the  tncatus.  tind  arc  evidently  made  up 
of  desqu;imatcd  cells  which  have  been  moistened  with  scrum 
and  have  become  agglutinated  into  a  mass,  i'his  collection 
oi  caM  olf  ceib  has  subseriuently  dried  into  thick,  irregular, 
yelln  wish -brown  crusts.  Here  the  aHectioti  extendi  from  just 
within  the  oritice  of  the  meatus  lo  thr  drum  membrane  ilscH ; 
the  crusts  are  detached  with  some  difficuUvr  their  lormer  lo- 
caliou  presenting  as  a  red.  nioisl  :irea,  which,  upon  bein^r  dried 
with  a  cotton  pledget.  <iuickly  becomes  coated  wiih  a  thin 
serous  transudate.  Inspection  and  tactile  manipulation  by 
means  of  the  probe  dcmonMrate  an  evident  thickeninfi:  oJ  the 
deeper  layers  of  the  cutis  ol  the  canal. 

In  the  milder  forms  of  aRpergillus  the  canal  walls  arc  cov. 
ered,  fomctimes  throughout  their  entire  extent,  at  other  times 


346 


DIFFUSE  EXTERNAL  OTITia 


odIv  licr«  and  there,  by  a  whtti»h  or  yellovrUh-whtt«  dcpnsit. 
whkb  sccnis  to  be  closdy  aiihcrcnt  to  tht  underlying  struc- 
tures (Hg.  S5>.  The  entin:  lutncn  of  ttic  canal  may  tippcnr 
somewhat  oarmw.  TpoH  using  the  croiion  holder  10  wipe 
out  the  meatus  in  imJrr  tb;ii  irwpection  may  be  more  exact, 
the  parts  mar  he  loaml  to  be  moist,  the  iitMnimcnt  remuving 
friim  the  walls  vM  the  canal  in  addition  to  tSc  moif^turc  nbich 
i[  ha»  attu^bcd,  ihin,  moi^t  Hakes  or  scales,  usualjy  tA  a  \^hit* 

ish  color,  the  surface  from 
which  they  were  removed 
appcarini;;  denuded.  Upon 
atiemprJng  thon>ughJy  to 
dciir  thr  canal  i:  will  often 
be  found  (H>^ible  tu  de* 
tach  relatively  large  thin 
sheets  of  this  deposit,  of  a 
white  or  a  dirty  ycllowi^h- 
brown  color*  having  the 
con«ii>tency  of  moistened 
paper.  In  ihJi  way  a  coin- 
[jIcIc  caftt  of  the  cnnal  from 
lijc  very  orifctr  of  the  mea- 
tus may  be  »!itaijied,  1(  the 
pn>ccs3  has  spreeid  to  the 

Kf'"* HM  iviirj' "^ '»« *"""'«^   drum    membrane    the    cast 

Will  form  a  blind  snc,  the 
iilittrd  rultemity  bearing  the  imprint  o(  (he  various  landir>»rks 
t»F  |hi>  inembranotympanL  This  deposit  is  due  ro  the  growth 
uf  low  vrKPlnblcorganUmsuponthe  walls  of  the  me,iius.  The 
•p«Mifj|l  •poclei  of  plnnt  life  cAin  only  be  determined  by  micro- 
liitipiu  InvrHti^iilion  :  llie  vatictics  met  with  are  entrrmely 
nniiMiroiM,  Uitl  ari  the  truitment  of  the  different  forms  ^U^v■* 
iH'l  vury  ciMriilially  it  is  unimportant  to  discuss  the  condition 
Ml  IriiKl^i  (<i  •(  IreulE&cMicvotcd  particularly  to  clinical  otology, 
t  t^fliilti  mtiLioHcopic  feaiurt^^  however^  enable  us  to  make  a 
tPQ^mMy  Acctiratc  diagnosis  as  to  the  particular  variety  of 
plriiil  firi-hi'nt  Id  Ji  K^^^'i^  ^''^^^-  A  white  deposit  usually  con- 
*|klH  i>l  llif  atjiergillus  gl.tuciis,  Anoihcr  vsirirty  is  the  asper- 
Kllliift  fUviib.  the  microscopic  featuiTs  of  which  are  i^hown  in 
\'\^  iifi  while  more  rnirly  we  find  the  walls  nf  the  canal  and 
lid-  •tLftfittr*  lif  the  membrane  covered  with  irrcfrular  black 
a|MH«,  a  llHla  tmallcr  thnn  the  head  of  a  pin,  which  arc  the 


f  m,  ||  -«4kimfciv«K     The  cjfixl  n  lined 
Villi  a  thill  ikiic]»il    which  «ijvcf^  iJic 

|vntL<«t>l  I  ^'  ].Mtiiv^i'^lc  onu  od  the 
tatn*'!^***  <U*  C4iihrd  liy  rhv  Increued 
|»4>i«|l>  iif  tM  rvTipji  ih  the^  hiruHEiniit- 
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ia  o1  tbc  aspcrgilliis  nigcn  The  growth  oJ  this  latter 
&  IreMoni  as  cxlciifiivt  as  that  oi  Hic  other  two  variciica.  A 
microscopic  examination  :iU>ne  will  enaUe  us  to  duttn^uiitli 
with  ctTrninry  between  otomycosis  and  the  milder  form*  oJ 
desquamative  inflammation  involving:  the  canaK  The  grt-aier 
iDOusKlrney  i]f  I  lie  epithdbl  1*^"^  *""^l  ''**^  imbricitteil  iirr;inge- 
mcnt  of  the  scales  usually  give  tlie  observer  a  hint  ns  to  the 
nature  of  the  condition  jircscnl.  It  is  prol>ablc  that  in  uo 
caae  do  these  low  turms  ol 
vegetable  lilc  take  root  upon  a 
pcdcctly  healthy  cutaneous  sur- 
face ;  it  fs  nece:(»ary  that  the 
cpithrlium  should  be  w.nniinjj 
nvcr  a  smaW  area  at  least,  In 
order  thai  the  pNirit  may  de- 
velop. Hence  it  is,  thai  paifl* 
■lilic  inflammation  oi  the  n:cA- 
tu%  IS  xisuaHy  cocixistcnt  with 
some  condifion  of  the  external 
canal  or  of  the  middle  ear  char- 
act  cri/ed  by  the  presence  of 
moi&iure.  The  epiihelium  of 
the  canal  is  thii-s  MiHened  nnd 
thrown  oH.  Icavinj^  a  surface 
which  forin»  an  excellent  friLc 
forlhc  development  ol  a  low  form  ol  plant  life,  tlic  growth 
bcinff  stimulated  at  the  same  time  by  the  presence  ot  moisturt;. 
The  mere  presence  of  aspergilhi*  ftpore»  in  any  aggregation 
of  foreign  matter  whidr  m;iy  be  removed  from  ihe  mratus  docs 
nnl  w:irrant  a  dln^^no^isof  parasiiic  inllctiiiniLiticn  of  the  canal, 
since  it  is  uhual  to  lind  them  U\  uTiurniuinis  uidsse\,  iir  upon 
any  foreign  biKly  which  has  remained  in  the  can^il  for  a  con* 
sidcmble  length  of  time-  11  is  only  when  they  cousiitutc  the 
bulk  ol  the  mass  that  ihii  constitutes  a  Iceiion  proper- 

Tlie  c)iaj;no5is  of  ihe  desquamative  form  of  inflammation 
will  be  b:^Eed  upon  the  presence  in  the  deep  meatus,  of  a  com- 
pcici  mass,  whiush  in  color,  which,  although  ensily  penetrated 
by  ihe  probe  or  ctirelte.  is  renmved  with  coiijiidfialjlL"  difTu 
culty.  The  walls  of  the  canal  arc  ordinarily  mniM  and  prc- 
acnl  6  sodden  appearance,  the  superficial  epithelium  bcinjt: 
easily  wiped  off  h\  means  of  the  cotton  pledj:et,  which,  upon 
invest  ig^  I  ion,  is  lound  to  be  covered  with  thin  white  ficikcs  ot 
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rc^uinrs  prompt  trr-nirtirnt  in  order  that  scrfout  con- 
:s  may  be  avcried.  The  .i|>i>t:aryni:c  jjrpscntcrf  by  a 
diromc  cHITusc  otitis,  resulting  in  citlicr  unifonn  narroviihg  tA 
the  meatus  or  i«oUtcd  bony 
dcposiis  or  cjcostosca,  oticrs 
no  difficulties  in  di:i^no£ts. 
When  the  bticr  condition  \s 
present,  care  need  only  be 
tak(*n  tcj  )u>  elcAn^e  the  p^rts 
itKit  the  observer  may  bcct-r- 
l&iii  thai  the  locali/x-d  en. 
croacbmcnt  upon  the  lumen 
o(  the  canal  is  beneath  the 
intctj^umeiil  instead  oi  super- 
Itcbl  to  it*  It  would  seem  aU 
most  impossible  for  this  mis- 
take CQ  be  made,  but  masi^esof 
hiinJened  cftniinvn  occ^ision- 
ally  present  iIh:  appearance 
ikf  aa  cxohtosU.  the  surface  (}f 
which  19  covered   by  a  thin 


«|jtTI  flu 

tbruti^b  (he    KivitiJuu  EiaiMTC     ( 


um  Ebi-  LyiniJiinQinoiiLw 
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layer  of  cerumen.     By  means        "^  """* 

o(  the  curette  anv  lorei^  sub?^tnncc  is  easily  removed  from  tlic 

canal  wall,  and  the  true  condition  becomes  apparent  at  once. 

Prognosis. — The  course  pursued  by  the  disease  we  are 
Ultc  cniisidc^niig  W  us.  varit'd  ax  the  caiistrs*  which  underlie  it. 
The  Simpler  varictifs  are  unattended  by  any  grave  results.  ^^1* 
lhou|;h  somcwlial  obsn'naic  to  relieve.  Where  die  deeper 
pariA  arc  involved,  where  the  disease  is  ol  long  stamiing,  or 
where  the  condilion  is  symptomatic,  the  prognosis  is  fre- 
quently f^rave.  Important  regions  may  suffer  sccondarilv. 
t>y  extension  directly  from  the  canal,  or  the  conditior  wiiH- 
in  the  cneatvis  may,  if  unchecked,  spread  to  the  middle  ear 
and  result  fn  any  of  the  «equel;L-  nf  a  M-vrre  inllammation  with, 
in  the  tympanum.  Where  the  disr^isr  i.^  secciiulary  lo  an  iii- 
Iratympanic  affection  the  gravily  of  the  prognosis  depends 
more  upon  the  eonditi<Hi  of  the  middle  car  than  upon  the 
changes  within  the  cnnal.  As  rcg,'Lrds  the  impairment  of 
(unction,  the  power  of  audition  may  suffer  cither  from  the 
narrowinij  of  the  meatus  throujjhout  its  entire  extent  or  by 
the  dcvelnpiuent  of  circum\LT:bed  Ijony  deposits.  In  scjuic 
inMancTA   the    c;)ironir   congestion  ul  the  derper  stnictures 
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cau5«l  hy  sl  chronic  inflammatory  process  within  the  tnca- 
tu5,  mci>  Ic^d  to  iiiucuorml  impftirmcnt  In  the  dcsTtuama- 
live  form  of  infl^mmntion  the  pressure  exerted  by  a  mass  ol 
ephticUEim  may  produce  fatal  rcsulrs  by  nb^orption  of  the 
bciny  w'Mu  and  exposure  of  the  cranial  contents.  This  nriay 
OCCur  without  any  !tiym|itomf^  of  iiiuldle-ear  innummalion,  cir 
llir  riiriuhiaiia  lynipani  may  be  destroyed  and  a  suppurative 
otitis  mcdb  rc^MjIi.  Stniicriincs  the  mass*  whik  not  leading  lo 
such  grave  results,  seriously  impairs  ihe  function  of  the  car 
by  chronic  adhesive  processes  within  the  tympanum  Irom  the 
long-continued  pressure,  in  otlier  cases  the  pressure  causes 
labyrinthine  changes. 

Treatment.— In  the  miTd  cases  of  chronic  diffuse  otiik 
externa  trtf;itiiient  is  i;irgcly  direciecl  to  the  relief  of  ihe  dis- 
tressing pruriuis  from  which  the  patient  suliFers.  The  cni^Cs 
arising  citl^cr  from  involvement  of  the  sebaceous  gUnds  in 
scborrhnca  or  Irom  ciJtancoii5  inliUratitjn  in  eczema  stiould 
be  removed  by  some  bland  oily  application,  such  as  vaseline 
or  olive  oil,  after  which,  in  the  j^landular  variety  oj  the  dis 
ease,  it  will  be  f^u^icient  to  ^pj'ly  once  e:ich  i\:ty  a  slij^hilv 
stioulatinj;  ointment*  such  as  the  unguent,  hydmrg.  ammoniac, 
diluti-d  ivlih  icn  pnris  of  vaseline  or  cold  crearn,  or  the  im- 
giK^nl-  liv<ir-trg.  o\idi  flavi  may  he  rmpioycd  in  ahont  Mit- 
same  strength.  In  eczema  the  variou<i  measures  detailed 
under  cCEcma  ol  the  auricle  will  be  found  valuable.  It  i^  im- 
portant, in  or<ler  that  the  ireatment  may  be  cfhcaciovis.  that 
Ihe  patient  should  refrain  from  scrnlchin^  the  ears,  as  this 
increaacs  Ihe  local  inflammailon.  For  this  purpose  we  ma; 
adtl  tilhtrr  coLMine  t»r  morphine  lo  the  above  ointnienls.  Il 
is  well  for  these  patients  on  retiring  to  Insert  Into  the  ear  a 
pledget  of  cotton  smeared  with  such  an  nintmi-ittn  as  they 
ircqijcniiy  injure  the  parts  during  slcrp>  The  use  of  water  in 
any  inflammatory  condition  of  the  canal  attended  with  infil* 
tration  ol  t^c  integument  is  to  be  absolutely  forbidden*  as  it 
tends  to  increase  its  activity, 

In  the  parasitic  variety  the  fungus  should  be  rccnotred  as 
completely  ^s  possible  by  means  of  the  curette,  forceps  and 
coUon  pledget,  gri^at  care  being  taken  tu  avnid  ahriiding  the 
epidermb  of  the  canal.  In  these  cases  the  walls  of  the  mi 
ttis  will  be  found  very  sensitive,  and  the  complete  removal 
the  parasite  wilt  be  ditficulL  The  occasional  appCication  of 
ten  per  cent,  solution  ot  cocaine  during  the  operation  wiU  at- 


TREATMENT. 


3SI 


lord  con^dcrablc  relief  and  will  f<icilitnlc  the  operation.  It 
is  Dot  ^^'oU  Lo  prolonff:  unduly  our  cni>riH  at  removal  or  to  in- 
flict severe  pzin^  After  .11;  niucti  35  possible  ha.%  been  removed 
a  solulton  ci  bichloride  of  mercury,  one  to  eight  thouiand,  In 
fifty  per  cent  alcoUol,  or  a  saturated  alcoholic  solution  of  bo- 
racic  add,  or  :i  two-ppr^crnr  ;ilcohQHc  feolution  of  salicylic 
acid,  as  Stcbcnmariii*  rcuonmiciKls.  should  be  applied  Lo  ihe 
parts  by  nxans  of  llic  cntion  pledget. 

U  i$  sometimes  well  to  employ  a  powder  instead  of  the 
above  solutions.  Tlie  walls ol  the  canal  may  be  lightly  duMed 
with  boracic  acid  ur  a  ntixiure  ol  boraeic  ;icid  arid  sahcylic 
acid  in  the  proportiun  of  twenty  to  one.  In  this  vr^y  we 
airoid  Ihc  prt'srncc  of  moUiurc,  i  condition  which  we  icnow 
iavotn  the  gruuih  of  the?  fungiK  It  i\  welt  to  see  the  patient 
daily  at  first,  and  at  cnch  sitting  to  remove  as  mucii  of  the 
deposit  as  possikilc.  When  the  canal  sctins  free  the  unli^ef>- 
tK  solution  nhculd  be  phiccd  in  the  handv  uf  the  patient,  and 
he  should  be  directed  to  instill  ten  or  twelve  drops  of  either 
preparation  inio  the  cnnal  twice  or  three  limes  daily.  By 
this  means  any  new  growth  is  prevcnicd  and  a  complete  cure 
efleclcd,  Rcmrmbering  that  an  otomyciwis  is  often  depend- 
ent upon  a  sii[i}iur:tiiv'e  inflaitimaTion  of  the  middle  ear.  If.  i« 
ftcarrely  nrrrv-^iii  v  r**  ^lare  rluf  this  aflection,  Jl  jiresenT,  tuusX 
be  treated  properly  in  order  to  prc\'cnt  the  recurrence  of  the 
condition. 

Prophylactic  mcnsurcs  ngainttt  development  of  orf^anisms 
within  the  meatus  should  be  taken  in  all  ca«es  of  aural  disease 
which  come  under  the  observation  ol  the  surpeon,  A  com- 
mon cause  of  ihc  milder  vaiierie*  of  ihis  afft'cfiun  dcjiend* 
upon  a  habit  so  common  among  ihr  hiity  <if  inNlillirig  oily  so- 
lutions inin  ihe  rar  for  the  relief  of  paiiv  Not  only  slHmld 
this  be  forbidden,  bnt  the  surgeon  should  Ik:  particularly  cxre- 
ful  in  cases  where  it  is  necessary  to  use  oily  substances  within 
the  meatus  that  none  oi  the  fatty  maieml  remnins  in  the  canal 
when  the  patient  is  dischiirgeci.  To  be  certiiiivof  this  ii  is  ad- 
visable upon  dismU^ini;  (he  patient  to  wipe  the  canal  thor- 
oughly wiih  a  cotton  pledget  moisrencd  fn  alrohoi_ 

In  ihedeMpiairiativc^  fnrni,  f  hr-  flrsT  indLLMtlun  is  to  remove 
the  mass  of  epithelium  filling  the  oin^U  This  is  by  no  means 
>im|>k  where  the  disease  has  jxrrsistcd  for  a  long  lime,  cspc- 
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reported,  but  nn  clement  of  doubt  nl^'ays  rcm:iins  as  to 
whclhur  they   were  not  cases  ol  cliolcsleatoma  ort^iiialing 

1  within  the  tympanum  and  invading  th«  canal  secondurily. 
After  the  Ciin;il  h;is  bt:(?n  thoroughly  clearer),  our  efforts 
should  next  be  directed  toward   piiiiiTig  the  epidermis  (n 
norriml  caiiditiun,     Heic  piwdcrrs  are  of  specuil  lieiieflt,  av; 
^py  rclkvc  iHc  sodden  condition  oi  the  parts  more  quickly 
UUn  do  tluid  pi ct^aiatluns.     Kor  this  purpoitc  bui^cic  acid 
may  l>s  dusted  over  the  \va1I$  of  the  canals  or  a  mixture  of 
^m  boracic  acid  :md  irtdoEorm,  or  iodol.  if  the  odor  of  iodoform 
^P  is  objectionable-    Quite  recently  the  introduction  of  dermatol 
Into  surgery  has  given  us  a  drug  particularly  adapted  to  these 
ciiM^.     Thf^srr  mr;»4ures  should  not  be  trusted  to  the  h^nds 
1       of  ttic  patierU,  but  shuuld  tie  carried  out  by  the  surgeon- — at 

I  first  dflily,  the  iiuerval  being  increased  a^  the  cose  progrc»»e». 
The  oxide  of  fine  mixed  with  boric  acid*  in  the  proportion 
of  otie  part  of  oxi(ic  ot  niic  to  two  of  boric  add,  niny  also 
be  ti$ed  with  advantage  in  the  milder  iorms  oi  the  dise&sep 
When  necrosis  hiis  occurred  it  vviU  first  be  necessary  to  re 
move  the  dead  bone,  after  vihicU  the  case  may  be  mana^^ed 
on  general  surgical  priuctples.  Ef  granulation  ti^niie  deveiopft, 
a  thorough  cleansing  of  the  |>ar1^  ntay  be  sulTicienl  m  cause 
^^  it  to  disappear;  if  large  iu  ^ituouut,  it  ^liould  be  removed 
^■by  menus  of  the  cold  snare  or  destroyed  m  Ji'iu  by  the  gal- 
vano-cautcry,  ritratc  of  &iiver.  or  chromic  arid.  The  last 
agent  yields  heller  results  and  is  more  easily  manipuLated 
than  the  others. 

Where  the  disease  is  of  the  symptomatic  variety  much 
^niore  cncrgtrtic  mt-:»%urt-*i  miivi  Ite  utuk-iuiUenn  and  H  llie  pain 
intense,  cold  Eipplicaiions  to  the  mastoid  pnjcess  arc  indi- 
Tbiti  is  un>%l  eii-vily  cfTcL-ied  by  using  the  Leitcr  coil 
;.  *i>  or  ihc  nnr^il  ice  hag  (Fig.  ;o).     The  lt>cal  abstrac- 
tion oi  blood   by  means  of  the  artificial  leech  may  also  gixx 
relief  where  the  pain  is  very  severe.     It  is  to  be  applied  be- 
hind t^ie  ear  over  Uiv  mafitr>id  process,  tiuce  the  s;ym|iconiatic 
jivaricty  is  indic^iiive  of  the  fact  that  this  region  is  affected. 
From  a  healthy  adult  from  two  to  four  ounces  of  blond  may 
lie  removed;  and  in  tlur  very  early  stages  this  |ilan  of  local 
bkiodlctting,  followed  by  the  application  of  cold,  may  pre- 
vent further  progres&n     If  this  fails,  or  if  the  condition  ha*^ 
ndvanced  too  far  ti;  l>c  ahorted,  a  long  deep  incision  should 
b«  made  through  the  tumelicd   tissues  which  are   seen  lo 
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rncn^ch  u|)on  the  lumen  of  the  czual  clnfle  to  the  tncmbraiia 
tTm|>Jiui>  r^iis  incision  completely  divide*  the  soft  pnrts 
down  1o  th«  bone.  The  short  curved  bistoury  is  carried  into 
the  canal  a*  iar  as  thfr  tlnim  mcnibmuc,  and  i*  plunged 
uuitkW  into  the  bulging  stip^ro^|io&terinr  w;ill  until  Thr  |ioiiit 
fat  lelt  to  impinge  upon  the  bone;  it  b  then  drawn  outward, 
iKr  ]>i>l!it  still  tiein^  pressed  firmly  upon  the  bone.  In  this 
wny  rhc  pcriosleuni  is  divided  ;ind  tension  relieved.  The  in- 
cision should  not  he  le^s  than  hail  an  inch  in  ten^lh,  and  nKiy 
lir  even  h>ncerT  the  bleeding  is  very  free,  a  fact  which  con- 
It  ibulo  Largely  to  the  benefit  derived.  It  U  to  be  bnmc  in 
Itilnd  that  the  external  otitis  here  is  a  manifesmtion  of  an 
hilttiuunntnry  process  williin  ihe  upper  part  of  the  tyiupanum 
ll«rl[.  W'e  arc  ihcrcforc.  In  tiiijkiHg  the  initial  puncture,  (o 
tfurry  the  knilc  upward,  backward*  and  inward  beyond  the 
Iktner  exErcmity  of  tho  bciny  cannl,  through  the  membrane 
llaLxidn,  into  the  tympanic  vault  iFig.  87*.  The  incision  is 
rumplcted  in  the  manner  above  described  by  dr3win|^  the 
knife  outivard  along  the  ftuperaposic-rior  wall  n(  the  meatus. 
In  this  way  ihe  mucous  /olds  within  The  tympanum  arc  di- 
vided, and  Ihc  congestion  within  the  middle  ear  reduced. 
Where  Ihc  ttmiefaclinn  in  the  caniil  is  due  lo  the  presence ol 
jiua.  evackiation  throu^'h  the  meatus  is  not  suffidernt,  and  it  is 
imperative  that  the  mastoid  cells  should  be  at  once  opened 
und  every  vestige  of  diseased  bone  removed. 

Where  the  inflammation  has  led  to  a  diminution  in  the 
calibre  of  the  meatus  through  hypertrophy  of  the  bony  walls. 
II  is  soinctimes  nccessnry.  in  order  that  the  function  of  the 
organ  may  be  preserved,  to  attempt  a  restonition  of  the 
channel  to  ii*  iiornml  %\yv.  When  a  very  sranll  p*iss3ge  re* 
mafns.  gradtjal  dilatation,  if  MML-miilJaiUy  caiiied  out  for  a 
h>ng  lime,  may  prove  ,<at  is  factory-  This  is  bc-st  acciomplishcd 
by  inserting  into  the  canal  a  small  aluminitjm  tube,  tvhich  will 
just  pas*  throui;;h  the  c»m,*tnction.  The  patient  is  lo  wear  this 
lor  one  or  two  days,  when  il  is  to  be  removed  and  a  little 
larger  tube  inserted.  It  is  seldom  po&Ublc,  however,  to 
promise  ihni  the  tube  may  ever  be  dispensed  with  permi- 
ncntly,  for  when  it  is  removed  the  parts  vfry  cpiickty  resimii' 
tbclr  nriHinal  ptisliion.  The  diameter  of  the  meatus  may  be 
verv  rohsidmhlv  inciTii>rfl  bv  rarrving  out  this  treatment, 
and  the  patient  should  learn  to  insert  the  tnbc  himself,  wear- 
ing it  dunni^;  Ihe  day  and  removing  it  at  mg;ht.     Us  presence 
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causes  ro  inconvenience,  n»d  effectually  relieves  the  impair* 
mcnt  of  hcariot;;  due  to  ihc  (Jiniiniilitd  siec  t»[  the-  passage* 
Ponieroy  has  suggested  the  use  of  small  nit>bcr  ttjbcrs  fitrclchcd 
over  a  silver  fimbe  lo  enable  them  to  be  inserted  throug;h  the 
stncture.  Afler  they  have  been  properlv  placed  llie  probe  is 
wilhdravp'n  iind  the  tube  rcrsi]me*t  its  nriginal  climt-nsiuns.  tlius 
exerting  by  its  cinsticity  n  constiinl  dilntin^  iorc^-  {i;;iiiList  tlie 
surrounding  walls.  This  plan  has  pro.vcd  adv.tiaageou?^  in 
somfi  cases,  but  relapses  have  laken  place,  even  after  the  con* 
diiion  vra^apparertiy  cured.  Where  the  channel  is  %o  nar- 
r<iw  that  only  a  fine  probe  can  be  passed,  and  the  u:se  i>l  :k 
lube  h  inipo»ftible,  it  is  well,  for  the  lir$t  few  days,  lo  carry 
a  vrry  ^mall.  lighcly  wound  pledget  of  eoiton  ihrouf^h  the 
constriction  by  meajis  iif  ihv  InrcL-jfs;  thi't  cnititn  jikd^l  :di' 
^o^b^  muiniiLrc  fron»  the  walb  of  the  canal,  increases  in  siJtc, 
iind  dilate:^  the  passage  slightly.  In  this  way  sufficient  sjiacc 
may  be  gained  to  permit  the  inscrli<ni  of  a  Mniill  lubt'.  alter 
which  one  of  the  plans  iiJre:idy  described  may  be  carried  out. 
The  removal  of  any  portion  of  the  bony  wiill  by  means  of 
cuttinj^  insirutjienis  is  seldom  attended  by  good  rc-fJulis  where 
Che  n;irrowing  is  symmetrical-  If  the  p;ififage  is  encroached 
upon  h\  an  e>;cslcsis.  thi&  n>av  be  removed-  This  condition 
wiU  he  lieatcd  in  ;i  latxrr  chapter. 

AciTTE  Diffuse  Kxternai,  OriTia 

Etiology, — The  acnte  form  of  the  disease  u^ually  occurs 
as  an  exacerbation  of  a  previous  chronic  condition ;  occasion' 
ally,  however,  it  presents  as  an  idiopathic  disease,  cither  from 
exposure  to  wild  or  ;u  «  ciiTn|iIication  of  >.ome  pn>finmd  con- 
fiticulionsl  infection,  as  epidemic  inf!nrn/a,  scarlet  fever,  typhus 
and  typhoiit  fevers,  etc.  The  most  fiequcot  cause  is  a  puru- 
lent otirif  media,  the  tissue,^  of  the  cunal  liecoming  infected  by 
Ihc  purulcntdischargc  in  which  they  arc  bathed.  This  last  va- 
riety does  not  include  those  cases  already  denominated  under 
the  term  symptoniatic*  Injuries  of  the  canal  from  riechat)ic*tl 
violence  or  from  the  Action  of  ihc  potential  or  chemical  escha- 
rotic  agents  may  also  give  rise  to  an  acute  diffuse  Inflamma- 
linn  ol  the  parts.  An  iicc;tsion;il  raust  is  the  i^ccurrcnce  of  a 
ftinincic  in  the  meatus,  (he  condition  l^ecoming  general  and 
involving!;  the  entire  canai  after  the  ciicumscribcd  process  has 
fully  developed- 

PatboloKT, — The  changed  consist  in  n  difiusc  inflammation 
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of  the  cellular  tissue  of  the  walU  of  the  meatu*.  In  the  lint 
ftagc  the  p.irts  art-  intrnscly  congt'slcd,  after  which  there  U  a 
free  transudation  of  the  fluid  eleuimls  of  the  bUxxl.  causing 
urdcma:  fhc  interstices  between  the  comieciivc-tiss-tjc  fibrcat 
btxomc  inhltnitcd  with  new  cells,  and  if  allowed  to  continue 
unchecked  pu9  formation  rcsuUs.  It  is  seldom,  however,  that 
thi«  occurs,  as  relief  ts  sought  bcJcre  thi.^  sAuge  is  reached. 
The  tissues  break  down  in  this  region  at  a  very  late  period, 
OD  account  of  their  density  and  firmness,  and  rcni^iin  infiltrated 
for  a  long  peri'jd  before  local  iiecri».i4  rcsulti- 

Symptomatology,  —  The  «iii)jcc:tive  ^ymptomit  nrc  pro> 
nounccd  and  succeed  each  other  rapidly.  The  first  sensation 
is  one  of  fullness  or  discoinlort  in  the  canal,  i|uickl)'  followed 
by  intense  pain.  The  constitutional  disturbance  i$  Ircqucntlr 
quite  marked,  the  temperature  bcins:  elevated  irom  two  to 
three  decrees  above  normal ;  considerable  prostration  l«  pres- 
ent :  the  patient  sulTers  from  headache,  lo&s  of  ;vppeliie,  and  all 
those  symploms  indicative  of  an  inRammaion*  process  in  dense 
eelluTar  ibAue.  ProEn  ihe  swelling  of  the  |iiarl\  llie  me;i1tiK  is 
rapidly  occluded  and  the  function  of  audition  is  markedlv  irt> 
terfcrcd  with.  Subjective  iioi^Les  arc  oflcn  prcsctit.  but  the 
pain  is  so  se\-ere  that  they  are  seldom  complained  of.  In  ad* 
dition  to  the  tponianeous  pain  intense  pain  is  elicited  up<^>u 
louchioj;  the  auricle.  After  a  short  period  the  stirrounding 
lymphatic  glands  may  become  infiltnited,  especially  those  W- 
ing  immediately  behind  3nd  below  the  auricle,  any  movement 
of  the  jaws  is  painfuKand  in  severe case^  Ihe  mouth  it  D]iened 
with  dilTscullv. 

Diagnosis. — »Wc  have  to  dilTcrenltatc  bclwcco  a  circnin- 
^ribcd  inflammation  of  the  meat\]s.  an  acute  afFecttor  of  thi: 
middle  ear  and  mastoid,  and  Ihe  disease  under  consideration- 
Thc  symptoms  complained  of  by  the  patient  do  not  differ,  ex- 
cept in  severity,  from  thosecharactemtic  of  lbecircumscrit>ed 
external  otiiE«,  The  ctjnsiitutional  disturbance,  however,  is 
much  more  marked  ^nd  the  progress  of  the  disease  ntorc  rapid. 
The  il|^efUon  of  the  speculum  onlin^rily  i:aui«(rs  hut  little 
pain  and  the  outer  third  of  the  meatus  is  often  found  to  be 
nearly  normal  in  siic.  Deeper,  however,  the  lumen  is  much 
diminlsheci,  the  encroachment  usually  being  Irom  the  aupero- 
posterior  wall,  which  seems  to  project  downward  and  for- 
ward into  the  canal.  The  swellinij  is  more  pronounced  as 
we  approach  the  fundus  and  a  con^derable  portion  of  the 
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racmbmnc  is  hiddon  from  view.  Where  Ihc  mcmbrana 
iymp:ini  Iks  very  obliquely  lo  ihe  supcrioraod  posterior  walls 
it  appareiitly  merge*  fnlii  ihen^  wiihout  any  line  o(  clemarc:;!- 
lion,  Tlih  is  piirlicul-'irly  (he  t:;ise  in  infanls.  oAving  to  the  ah* 
soicc  of  tiic  bony  meatus  ;  lit  ihc  ailult,  how  ever,  if  the  canal 
^onc  is  involved  d;c  observer  rcctjg'nizcs  that  a  portion  of  the 
drum  membrane  is  concealed  trom  view,  but  Ihat  the  swollen 
wall  ol  ihc  canal  is  not  continuous  with  ihc  nicmbrana  tym- 
pani  (Figf.  SS).  A  sulcus  can  be  recogniired  between  the  mem- 
bnma  trmp:ini  and  ihe  tumefiiciion.  In  very  severe  cases 
the  ^wclhn^  may  be  50  great  as  lo  occlude  the  tne.ilMs  com- 
pletely, iht  opposite  walls  lying  in  cimtaLL  The  siirkcc  tA 
the  tumefaction  is  slightly 
moi&t.  prcscnlinc  a  dead- 
white  colc»r,  due  to  the  local 
necrosis  of  the  superficial 
epithelial  ce}h^  \i  these  are 
wiped  away  the  &iirf;ice  ap- 
pears reddened  and  moist. 
Till*  desqitamniifm  of  the 
superficial  cells  is  often  a 
very  prominent  fcaliirc  of 
the  disease  and  may  render 
the  diagnosis  extremely  dil- 
(icult.  These  cells,  as  they 
are  mpidly  catt  nfl,  accumu- 
late  In  the  canal  and,  owing 
to  {t«cuntnKii<d  calibre,  arc 
with  gre-at  diffnilry  clr-arrd  awav  *n  as  to  perrnil  a  view  of 
the  small  portion  of  the  drum  membrane  not  hidden  by  the 
swollen  crtnal  wall  The  swelling  is  intensely  painlul  to  ma- 
ripulation  with  the  probe;  pressure  in  front  oi  the  tra;jus  cr 
efforts  at  crowding  the  canal  upward  or  forward  are  attended 
wirh  fti^vere  pair.  There  may  be  considerable  oedema  over  the 
p4:i6t-auricnlar  region,  and  the  auricle  mav  be  di>[i laced  out- 
ward  and  forward  from  the  side  of  the  he-id  imire  or  less 
prirttiinenlly-  P;dpatiiin  along  the  anteii<»T  border  of  ihe 
sternivmastoid  muscle  rrvcals  ccnsidc r^iblr  intiltrati^n  ol  the 
t^QQphatic  fi^tands.  When  this  condition  occurs  with  a-dema 
over  the  mastoid  the  differential  dia^jnosis  between  difln^  ex- 
ternal otitis  and  perforation  at  the  tip  of  the  mastoid  is  possi- 
ble only  by  speculum  examination  alone-     It  i*  exceedingly 


FiU.  B3-— Aculi;  diffuK  cilcrnttl  oticia,  in- 
«i>ivinj>     po^lcfo  -  iv|Hiif>r    canal    vaU, 


:*58 


DIFFUSE  EXTERNAL  OTITIS. 


iLiipdrlaiit  in  tlirsc  cLUstrs  in  |iro1iui^  the  ^^jirculum  examination 
ftuHiciciidj  to  ilclcrmint?  ihc  cocxiMcriicc  pI  amy  infl;mitnalory 
condiiiori  within  Che  tympanum.  This  is  pnrlicularly  true  in 
the  case  oE  children,  since  an  acute  purukni  otiiis  media,  if 
severe,  in:iy  be  ucccjnipanied  by  ^  di^U!!;e  inlUimmati^]!!  in  U\e 
external  meatus,  :ind  Xho  e;irly  rccogmiiou  of  the  true  nature 
of  the  disease  U  a  matter  of  ^reat  importance.  The  surgeon 
vhotilc]  thert-'furc  ol>t;iin  a  view  ai  the  ilruTii  nir^riibniui?.  aU 
IhijNgh  lhi»n)<iy  require  considerabb  limr  :iiid  luDict  a  certain 
amount  oj  sudcring  u]JOn  ihc  paiicnt.  Where  the  parts  aixr 
very  much  swollen  and  the  view  idul»tructcd  by  desquamated 
(Epithelium,  the  persistent  use  of  5mEdl  cotton-tipped  probes 
will  enable  us  to  clear  tliia  away,  and  to  reduce  the  swelling 
by  pressure  sufticienllv  to  permit  an  in*peciion  of  the  drum 
membrane,  or  at  least  of  a  portion  of  it.  U  this  is  mirmal  in 
color  we  nre  warranted  in  ihe  o-ssumpiion  that  the  diseusc  is 
ct^nfined  \o  I  he  eanal  alone. 

Pro^mosis. — The  progress  of  the  affection  will  depend 
largely  upon  the  causation.  II  it  i*  idiapalhic  tlic  prognosb 
ii  good  ;  il  dependent  upon  traumatism,  cither  ntechunical, 
chemicnU  nr  thermal,  the  outcome  will  depend  upon  the  se- 
verity oi  the  Injury  inflicted.  As  coinphcatin^  an  acute  or 
t;hronitr  process  within  the  middle  ear  the  severity  of  the  lesinn 
wifhin  ihp  tympanum  furnishes  an  indrx  of  the  pn.ibable  out- 
come of  the  case,  Whrn  arising  fiom  a  previous  chronic  in* 
tlammation  ul  the  can^l  without  any  special  esictling  cau^^e,  the 
disease  ia  usually  mild  in  character  The  degree  of  constitu- 
tional disturbance  does  not  indicate  the  probable  severity  o( 
the  attack,  a*  la  the  earlv  stages ;  the  general  symptoms  are 
Lti^LEally  very  well  marked  even  in  mild  cases. 

Treatment, — The  fir?!  efforts  should  be  ffirr-rtrd  tow;trd 
rclifviog  iliL*  sevt'ri?  paiti  which  the  patient  sulTt'is  and  the 
attempt  should  be  made  possible  to  abort  the  proce?t5  before 
the  stage  ol  pus  [ortnatiun  is  irached.  For  the  relief  ol  pain. 
Ix^th  local  and  >:cncral  measures  are  indicated.  A  sufl^cientty 
Jnrgc  dose  ol  morphine  or  some  preparation  of  opium  sliould 
l>e  administered,  either  by  the  mouth  or,  it  tiie  severity  of  the 
attack  demand?i  il.  by  the  hvpodermic  method.  The  patient 
should  be  confined  to  bed  and  kepi  as  quiet  as  possible :  it  is 
also  well  to  obtain  ^  certain  amount  of  rcvulsEve  action  by 
the  fldininiM ration  oi  a  s^dioe  cath<irtic.  If  ^een  very  early, 
we  may  resort  to  lociil  bloodletting*  removing,  by  mcaps  of 
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the  artificnl  leech,  noi  lc4s  Ihan  two  ounce*  oi  blood.  The 
>>lie  from  wl*ich  ihis  Is  removed  uill  depend  somewhat  upon 
lh<!  region  in  whurh  (ht  process  srvm*  u*  be  must  severe,  but 
asartjie  in  ihc?  diffuse  form  ot  inl1'ir]Hii<ilion  ttic  bf?^t  re^ijll?i 
arc  obiaincd  by  die  abstraction  of  blood  from  llie  mastoid 
region;  here  prdcrcncc  should  be  ^ivcn  lo  the  artiftcJaL 
Icnch  rather  tlinn  to  the  nntnrulp  Immediately  after  the  Ah- 
MraclioD  oi  blood  Ihc  Leiter  coil  should  he  applied  to  the 
m^toid  region,  or  ihe  auni!  ice  bag  Diay  be  used  if  ibis  ii 
more  agrcmblc  lt»  (he  patient,  H  ior  :my  rcu^fin  Inail  dc- 
picijon  ^cms  JnadvJubtL\  we  may  procerd  at  onix'  to  Apply 
the  ice  ctiil  or  Ivtr  hag,  hx  .idditinn  In  l1ilh,  cinisidrnible  re- 
bel is  often  obtained  by  frequently  irrigating  tlic  cnnal  by 
rncAEis  of  the  car  syringe,  or,  better,  hy  employing  tbc  foun* 
liiin  syringe.  A  wcuk  finlKHeptic  solution,  n5  of  bichloride  of 
mercury,  one  to  eight  thousand,  or  a  satiimted  aqneous  solu< 
lion  of  boric  acidj  ia  to  be  used  for  this  purpose.  Tlie  warm 
tluid  should  be  allowed  to  flow  into  the  nieatut  lor  a  perfud 
of  from  fivf  lo  fiftrtn  minules,  according  tii  tlir  rrlfrf  which 
it  ufluriU.  Ill  Uiis  ruaiiiurr  thtr  parts  arc  cleansed  and  the 
finalge^ic  effect  of  the  warm  dnuctie  obt^iined.  It  is  n(»t  nece;*- 
anry  to  remove  the  icc  coil  from  the  raasloid  region  in  order 
to  carry  onl  thifi  measure,  and  although  the  two  would  seem 
to  be  apparently  opposite  in  action,  the  cHccl  obtained  is 
often  very  satisfactory-  This  plan  of  treatment  should  tint 
be  per«btted  in  for  more  than  twenty  four  hour^,  at  the  end 
of  which  time,  if  the  symptoms  arc  not  ^o  muth  relieveti  that 
the  patient  is  able  to  rest  withmit  the  use  of  an  opiate,  and 
compbiint  of  but  Itllle  or  no  spoutancouTi  pain,  uioie  active 
measures  arc  dem-indcdH  At  this  pcritKJ  no  treatment,  to  my 
ttnnd.  ift  so  cfl'icacious  as  a  deep  free  incision  iii  the  canal, 
reiicving  at  the  same  lime  the  tension  of  the  parts  and  effect- 
ing local  depletion.  In  order  to  be  clficacinu*.  the  incision 
should  be  deep  aiid  of  coiisidemble  length.  The  site  of  elee- 
tinn  IS  usually  the  jjosttilor  ur  posrero-superior  wait  of  the 
cnn;i1.  Under  illnrm'n:iTi(iri  l)y  inenn^t  of  the  head  nurror.  a 
sharp  stout  kmJe.  such  as  is  shown  in  Fig.  G7.  should  be  carried 
ihrr>ugb  tlie  swollen  canal  wall,  close  to  the  drum  membrane, 
until  the  point  of  the  instrument  is  fett  to  impinge  upon  the 
bone.  The  incision  is  then  extended  directly  outward  for 
)rt>m  one  half  to  three  fourth*  of  an  inch,  dividing:  all  the  over- 
lying struclure^  the  point  of  the  knife  being  kept  in  contact 
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wilh  the  bone  throughout  ihc  entire  length  of  the  incisiocL 
Although  intensely  pamlul,  the  relief  ^illordcd  b  almost  inn* 
mediate,  and  is  complete  usuaUy  at  the  end  oC  itvclve  bour«, 
llartmann*  i^tnm^ly  advises  a^lii&t  incisioi  in  the  acute 
UtTUi  of  diffjge  eMcrij;il  otitis,  jiM^^rlhig  that  improvement 
never  follows  the  procedure,  while  frrqitenlly  the  condition 
i%  mneh  ;iggr:iv;ttfd,  Ccilainly  liiU  Jias  doI  heeii  my  enjwri- 
encc,  although  1  hesiiatr  to  differ  with  m>  high  jtit  ;iulh<jrity. 
The  only  pi>\>ibnity  of  this  measure  indicting  injury  >voiild  be. 
it  »eem!(  io  me,  in  ca»c^  where  the  held  of  operation  had  not 
been  properly  cleansed.  If  the  canal  is  frcdy  irrigated  before 
tJi6  incision  is  made  1  can  sec  uo  reason  why  the  result  should 
be  anythtni;  but  s:itiftbcr.<iry.  After  the  operation  the  ear  is 
In  be  syringed  every  two  to  four  hours  with  a  mild  antiseptic 
«o1uiion.  Thifi  Irrig^llon  is  to  be  continued  uniil  ilie  Iik.:iI 
comlition  [>eeomc$  normal,  the  fretpiency  bein^'  dimiiuhhcd 
gradu^ilLy.  Complete  resolution  with  rcstornlioi*  o*  the  nor- 
mal calibre  ol  the  cannl  is  Ircqucnlly  rather  slow,  and  may 
not  occur  (or  several  weeks,  Durinjt  this  period  the  canal 
is  apt  lo  be  the  seal  of  a  desquamative  indammnrion.  the  epi* 
thelium  beius:  rapidly  thrown  of!,  while  at  the  same  time  a 
eert:iin  anutunt  at  sennii  tninsutlufion  takes  plac;e,  cnusinp  a 
thin  turbid  disch.irgr  from  thr  iT'Ih^iL  Tii  this  condiitufi  the 
meatus  offers  a  favorable  &ltc  for  the  deveh^puient  of  a%per- 
gilUis.  and  our  efforts  at  cle.in^^ing  ihe  parts  shoidd  not  cease 
until  the  dischrirgc  hiis  cnlirely  distippcnrcd.  For  ihc  lin»t 
few  days  the  most  relief  wilt  be  cbtatned  by  the  use  of  one 
of  the  aniiseplic  soluHons,  the  canal  bdntj  cleansed  from  two 
to  four  times  daily,  according  to  ihc  amount  of  di'icharsre, 
After  the  discharge  has  ceased  the  use  of  any  Huid  tn  the 
L'iiDa)  nither  ]»nili»ng*  ihe  pmirrss,  ;ird  ihn  pans  will  more 
quickly  rcUini  to  llttir  riui  rnal  condtlioii  if  itie  walU  <>(  the 
mcalu-%  arc  du^ted  lightly  with  some  anti^epric  or  AMriugent 
powder,  such  as  finely  divided  boric  acid>  oxide  of  zinc,  dcr- 
matol,  bismuih  subnilralc.  or  auy  similar  subHtcmcc.  if  it  is 
necessary  to  leave  the  treatment  lai^ely  to  the  hands  ol  the 
patient,  alcoholic  solutions  may  be  used  in  place  of  powders- 
Of  these,  a  four-  or  cighi-pcr-ceni  solution  of  boric  acid  in 
dilute  aU^nhol  h  prohribly  the  most  effica<riow«.  If  the  di^ 
charge  ci^ntinues,  After  the   use  of  the    ponders  and    upon 


CKOrPCU'S    AND    DJPHTHKRlTir    EXTERNAL   OTITIS.    361 


m 

P  ftp] 

I 


ihnmiiglily  drymg  Ihr  (*;ir  by  mrrm^  nf  lh("  cnfttin  plrHgct, 
wc  find  ihiit  the  cui^til^ous  surface  is  rccidened  aiic]  it^olst,  a 
^tlimiilaiing  aj>]>[icaiion,  Mtch  a»  a  sulutioEi  of  iiitralc  of  Ajlver, 
hlly  brushed  over  the  cannl  will  frcQUcntly  cause  the  walla 
return  rapidly  to  their  normal  Condition.  In  making  these 
applications  a  comparatively  mild  fiolution  (about  ton  je;raiEis 
to  the  tjutice)  ^hoLihl  be  used  at  finit,  the  *irength  biding  grad- 
ually incrcn&ed  according  to  the  indkntion$.  These  applica- 
!fon«  may  at  tirs;t  [je  made  daily,  and  afterward  at  longer  inter- 
vals. If  xUtr  tlisTitM;  ifs  not  seen  in  its  early  stages  and,  in  spite 
tjf  our  cilorts,  there  is  coiisidcialilc  dcsinictiuu  of  iJ-SHiie,  ihe 
alicction  may  result  in  a  perichondritis  of  the  ntiricl^,  with 
psirtiat  rccrosis  of  the  cartilapinous  Iramcwork.  The  treat- 
ment oi  this  affection  iias  already  been  considered.  11  our 
«l1ort5  to  limit  the  pathological  proce^^  to  the  suft  parts  are 
nnsucxesfful  and  there  ;s  an  invoKement  of  the  underlying 
osseous  structures,  the  case  is  to  be  dealt  with  according  to 
the  rule^  laid  down  frir  the  management  of  ;icute  infliimnia- 
lion  of  the  mastoid  process, 

In  every  case  of  aciifc  inflan^Eiiation  of  the  externa] 
meatus  it  is  to  be  remembered  thai  so  long  ai»  we  conltne  the 
process  to  the  canal  walls  we  have  an  aflection,  the  manage- 
ment of  which  is  comparatively  simple.  The  danger  is  that 
Et  may  either  extend  10  the  bony  or  cartilaginous  KtrucEuies, 
on  one  Hand,  or  may  involve  the  Tvmp.inic  cavity  s'-cinchrily, 
in  which  case  we  have  tii  deal  with  a  »iu|)|nir.iiive  piucewt 
tnrilhin  the  middle  ear.  Mnrcovtr,  where  cxtcn^ifm  to  the 
tympanum  occurs,  it  h  the  upper  part  of  the  cavity  which  is 
involved-  As  this  portion  of  the  tvmjianum  is  richly  sup- 
plied with  cellular  ti^uc,  the  complication  constitutes  a  men- 
ace to  Uf«. 

CftOUIK)U^  AM)  DltllTttEEITtt  EXTERNAt.  OTITIS. 

The  di^t'iLses  Included  under  ilu:  iibove  hcatiirg  constitute, 
tn  reality,  hul  mimir  subdivi^inns  of  diffusr?  external  otihs. 
Since  the  epidermis  covering  the  meatus  differs  in  no  respect 
frocn  that  covering  other  portions  of  the  body,  wc  have  no 
reasnn  to  presume  that  it  !;hould  be  exempt  from  the  above 
special  types  of  inl^ammation.  Under  favorable  conditions 
the  germ  either  of  croupous  or  of  diphtheritic  inflnmmalion 
may  liad  lodgment  within  the  meatu*  and  produce  there  its 
characteristic  exudation.     The  croupoui4  form  1%  leitw  ca>m* 
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monly  ol>icrvcd  thaa  the  <JSphtheritic,  Uke  a  croupous  (n- 
fiimrnalton  in  cither  portions  oi  the:  body,  \t  H  cH»racl«;nrecl 
by  a  bvhiciT.  thick.  vclvL'ly  drposil  on  ihc  surface  of  the  mcEii' 
liraiic  iiivolvCLJ.  coii&b^ttn^  of  coagulated  bbrin  conminiiijE 
withii  its  ^1<:^hc»  while  blood  corpuscks.  This  deposit  lies 
immcdi.'LtcIir  upon  the  surJacc.  And  can  be  dci^cticd  Irom  the 
underl^-in^  ^iructLtroa  without  the  lupiu/c  of  blood  vesscU. 
It  is  probable  that  ccri:iiii  cundilioii^  ul  the  general  health 
rcodcr  the  patient  particularly  prune  to  this  form  of  inflam- 
mation. Thf  t-imrliilun  known  ai  hypcrimi^*,  nr  un  increase 
in  the  fibrin  eirmrnis  in  ihr  bhi'>c1,  is  umlnuhlrdh- the  rhief 
prcdi&po:iLnA  (actor-  Given  this  general  condition,  and  a 
simple  inflammation  of  the  cpidcrmia  lininjc  >h<^  rncatuA,  the 
lodgment  o(  Ihe  specihc  germ  ol  croupous  inflammation  will 
onlinarily  be  followed  by  a  chanf^e  from  the  siiitplc  type  to 
Ihe  crovipou*  form. 

Thc  diphiheriiic  form,  on  the  contrary,  ig  most  fretpiently 
observed  as  a  complication  of  oiim  mediJ^H  dependem  upon 
either  a  diphlhr-ritic  intlainriiution  of  the  fauces  iw  (lie  angina 
oj  hcailitina,  although  il  occasionally  nccur^  fLs  a  pnm.iry 
Hffcctiofli.  When  occurring  ;t5  a  complicating  bcsion.  the 
iHitiroc  ol  infection  is  U5tia1tr  the  middle  ear ;  a  purulent  in- 
Hammalion  here,  with  subsequent  rupture  oj  the  mcmbrana 
lytnpani,  beinj;  lollotved  by  a  purulent  discharge  nhich  cx^n- 
Iaici3&  the  specific  diphtlieritfc  germ.  Such  an  otitis  media  \* 
accompinird  by  a  diffuse  external  otitic  tn  most  cases.  The 
extental  meaius  is  therefore  in  acortdiilcm  favorable  to  the 
lodgmenl  and  development  ut  the  diphibcniic  germ. 

The  ph\skal  ex,-imination  reveals,  in  ibc  early  stages,  the 
walls  of  the  meatus  covered  with  a  white  deposit,  or.  if  ob- 
serrcd  only  in  the  |)enod  of  necrosiis  with  a  grayi^h-wbitc 
mettibrai^i  which  is  (^rraly  attached  to  the  underlying  skin, 
mod  cam  be  removed  only  by  ibe  o$c  of  considerftble  force,  the 
remneal  being  atttndrtj  with  the  ruplnrc  of  blood  retsels- 
When  spontaneous  exioliation  has  takea  place,  the  eiposed 
areas  show  a  loss  not  only  of  the  MipcvCoal  epaibelium,  but 
abo  of  the  deeper  layers  the  conditioa  bdag  one  of  true 
lakcrmtioa.  The  tibr^us  structures  oJ  the  cutb  arc  aJso  aficc^ 
fid,  bcoMAtap  svoUen  and  eocroachinp  cnarkedlr  upon  the 
lumea  of  the  paisa^ic  The  eoDiliikw,  vrhetber  o(  priBiar>-  or 
Mcondary  iv^tn.  pre«etits  the  sane  pktw«.  and  its  nco$;ni- 
tinM  is  WKA  di&cuU.     li  ctti^t  be  coBlovnded  with  crtNipotts 
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tu  Ham  mat  ion.  but  if  wc  bnir  in  mmd  that  ^  croitpous  deposit 
^cpatsI<*s  from  the  underlying  parts  \iJthout  hicmorrha^c,  the 
mistake  need  not  be  made.  The  severe  typo  of  dcGquaoiaiive 
itiH^immation  of  the  canal,  either  occurring  primarily  or  de- 
pf^ndcni  upon  an  otitii;  media  puruEenta,  may  uUn  le:id  to 
crrtjr-  Here,  howevtrr,  the  dt-ptisit  15  not  membranous,  but 
consists  simply  of  DccroMr  e|iiLlH^H;tl  cells  s]ijH'iiiti]iri'>iE^L]  upon 
each  Other.  There  is  nn  deMruction  of  lissiie,  nncl  u])on  ir- 
moval  no  ulceration  remains.  In  the  same  way  an  aspcrgillus 
within  the  canal  may  be  mistaken  lor  a  diphtheritic  inllam- 
mai^oa,  bu!  the  microscnpe  wilt  e^iMly  reveal  the  true  charac- 
ter of  the  diseasep  The  hiEtory  of  the  case  will  also  enable  a 
difTercniiaiion  to  be  made  between  the  various  conditions. 

The  presence  of  a  ernupoiifi  or  ch'phthcrilic  deposit  iti  the 
external  canal,  when  occurnn^  as  a  secondary  disease,  is  usvit 
ally  no  serious  matter^  .^Ince  ihe  snrfice  presented  for  the 
Absorption  oi  the  toxine  of  the  diphtheria  bncillus  is  one 
through  vfhich  this  takes  place  very  slowly  ordinarily.  In 
cases  where  the  diphthcriiic  deposit  in  the  canal  is  but  a  sec- 
ondary fcraliirc  of  the  general  infection  the  outcome  depends 
upon  the  severity  of  the  oHffinal  disease  without  reference  to 
the  hHjml  manifej>t;itinn  in  the  anditorv  meati;s.  Oei:;i*ti<inallv 
such  deposits  occur  primarily,  the  germ  garning  access  tn  ihr 
rxtctnal  ounal  in  some  unknown  way,  aiul  taking  foot  there 
upon  an  abraded  surface  which  hns  resulted  from  a  triinmaiic 
or  other  cause*  In  such  instances  only  very  slight  constitu- 
tional symptoms  are  apt  to  be  present,  and  the  danger  to  be 
feared  most  is  that  the  inflammation  of  the  external  canal  mav 
extend  inward  and  involve  the  tympanum,  the  mucous  lining 
of  which  U'OuM  permit  general  Inicction  more  easily  than 
WOTjId  ctl^lneo^l^  lining  of  the  canal,  rrimpniis  deposits  are 
of  trivial  importance  aside  from  the  Inc^l  pain  which  is  pres- 
ent, and  this  is  no  more  severe  than  in  simple  diffuse  inllam- 
matiot>H 

Treatment.— The  treatment  of  the  local  condition  consirts 
in  the  thorough  and  frequent  cleansing  of  the  surface  involved 
to  prevent  the  membrane  Imm  spreading  by  contiguity  of 
Siructure.  thus  increasing  the  extent  of  thr  snrbcc  through 
which  the  poison  may  enter  the  circulaiion.  A  diphtheritic 
membrane  in  aitv  situation  will  be  exfuluited  sptjntaricously  at 
(ic  end  of  from  three  lo  eight  dnyv     II  removed  by  violence 

[ore  this  timc^  blood  vessels  arc  opened*  and  the  raw  suHace 


iG4 


DIFFfSK   EXTERNAL  OTITIS. 


becofnes  covered  very  quicrkly  \iy  ^  nt*-  drpc^il,  while  the 
bcer;ition  of  the  vessels  rather  bvors  the  ab«orptiun  of  ihe 
poiwin.  It  U  wise,  thcicfoi'C*  tu  confine  irure^or1»  tij  kctrping 
the  parts  thoroughly  cleansed,  in  this  manner  diminislinig  the 
jKtivity  of  tfic  germ,  tnking  care  that  our  cflorts  arc  not  so 
vigorous  a?i  to  excite  ariv  ijillammaiory  reaction  on  the  5ur> 
rojndtnK  pGrts.  To  effect  n  ihoroLigh  c)eanG]ii|)r  of  tite  canal 
we  may  report  to  ihc  use  of  the  car  eyrlnpe,  or,  perhaps  bet- 
ter, the  fotint^iin  M'Hn^e,  employing  a  «oliiiioTi  of  Unie  waier, 
which  i&  alliiwcd  ro  fluw  into  the  canal  for  from  live  to  ten 
minalcn.  In  ihis  way  portions  of  the  deposit  already  necrotic 
are  removed,  and  a  certain  amoimt  nf  solvent  action  in  cxcftcd 
upon  the  transudation  which  is  still  hrmly  attached  to  the 
parts  beneath,  AiitJscptic  solutions  may  be  used  here,  th« 
ttrcnKth  of  the  solution  being  somewhat  fifreater  ihan  that 
employed  for  ordinary  cleansing  purposes.  In  I hj^  way  the 
deposit  i*  rendered  int-n,  while  at  the  ^.iMic  lime,  by  Its  pres- 
ence, if  prnreds  the  surface  to  wiiich  it  1^  a1t;iched»  and  when 
it  CKfoHalcs  spontaneously  the  deiiuded  surfaces  are  protected 
by  the  presence  oi  granulalion  tissue,  which  offent  a  brirrier 
to  local  Infection. 

In  addition  to  irri^tion,  certain  medicinal  prepartition« 
may  be  applied  to  the  depoi.it  by  mcani  of  the  cotton  appHca- 
ttrr;  of  these.  I  think  the  «oluiion  ol  ferric  sulphate  in  the  full 
iCrenglh  n  by  far  the  most  efficacious.  This  c:iu*C4  a  rapid 
ftccrmb  of  the  supcrfnial  hivent  <if  the  p^fiido  membrane. 
while  at  the  same  time  ll  exerls  no  irritating  nclinn.  even  if 
H  touches  parts  which  have  not  yet  Ijccomc  affected.  This 
I^Kttl  necrosis  inhibits  or  stops  completely  the  growth  of 
Ibc  ffenn,  putting  an  end  both  to  its  toKic  cfiect  upon  the 
gencfat  nystem  and  to  its  further  local  propas^ahon,  A  croup- 
ous erudite  may  be  managed  in  exactly  ihe  *ame  manner,  its 
veparaiion  being  more  easily  eflected  than  one  oi  a  true  diph- 
theritic character  In  this  funn,  after  the  iron  sohilfon  ha«been 
Applied,  it  i^  often  possible  to  ix^^move  a  considerable  portion 
of  the  deposit  by  aiean>  of  the  forceps  without  inflicting  any 
injury  upon  the  culaneoas  lining  oi  the  canal.  The  adminiv 
Iration  of  constitutional  remedies  will  be  governed  by  the 
Mfnc  rules  which  apply  to  similar  depo&ils  located  tn  thai 
Uuces.  Kemeriberint^  that  a  croupous  e^cudalioQ  haa  for  itsj 
predisposing  cause  a  certain  blood  condition,  it  is  wise  to  ad-^ 
mfiiiMer  (be  tincture  of  the  chloride  of  iron  in  large  doses. 
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wUh  the  hope  of  ciiltitig  short  the  nltack.  In  the  same  man- 
ner a  diphtheritic  membrane  appcari^ig  in  the  meatus  if  ac- 
companied bv  the  chametehstic  eondtitutionaL  ftympturns  of 
ieptic  infeetion,  demands  Uic  free  u^e  of  s-timulantA  and  such 
<lrug«  u»  may  be  Jic^Ueved  t<i  miligale  the  :ietiijii  of  the  poison. 
The  various  local  complications  do  not  differ  from  tho*c  al- 
rrudy  rnciUioiieil  uadrr  acute  external  ulitU. 

H.i:MoHRn.\tiic  External  <)t[ti5» 

Under  thU  term  Htiliticcr  *  has  described  a  disease  of  the 
external  auditory  me;tius  chjiracierixed  by  the  presence  ot 
vesicles  upon  the  walls  of  the  canaU  The  inferior  and  anieririr 
waitt  are  utunUy  the  neat  of  the  mnnifext;itfon,  aI1houi;h  the 
other  walls  are  occasionally  affected.  These  vesicles  arc  filled 
wfih  a  bkHjdy  fluid,  and  if  allowed  to  rein^Lin,  dl^ippear  spon- 
Unrou^ly  at  ific  end  oi  a  few  days,  iheir  site  being  marked  by 
an  cxcciiittcd  area. 

The  discnse  may  occur  cither  as  a  primary  affection  or  as 
a  complication  ol  an  acute  inflammatory  process  ivifliiu  the 
tytnpanurD,  The  conniiiutionol  symptoma  arc  very  well 
marked,  :ind  consist  of  fntenne  local  pain,  which  frequently 
assumes  a  ncor:ilgic  character,  spreading  over  the  entire  side 
of  (he  head ;  itit-  icrnpfraiurc  is  elevated  to  from  yg*'  to  102*, 
and  there  ik  a  m:irkt?d  [>r(>?ctratioii ;  ocej^sionally  delirinm  is 
present.  The  occurrence  of  this  condilion  in  the  severe  fi>rms 
of  lympanic  Inllammaiion  which  complicate  constitutional  div 
cases  of  the  infecHous  tvpe,  particularly  cpirlemtc  influencing 
seems  to  show  that  Ihe  gontlitiot)  is  indicative  rather  of  a 
marked  pjeneral  infection  than  of  any  distinct  local  patlio. 
logical  prcKess,  hi  eaKei;  where  we  meet  with  ihi*  form  of 
exiernal  otitis  as  an  idioj.>alhic  di*e-iM\  1  am  more-  inrlined  to 
coniidei  it  ^^  either  a  (lopito.nenrusis  similnr  in  many  tc- 
^jccts  to  herpes,  or,  if  the  deeper  bvers  of  the  canal  arc  in- 
volved, as  an  accidental  complication  of  n  simple  diffuse  otitis, 
The  latter  view  is  that  taken  by  O  ruber, +  and  this  seems  to  be 
entirely  tenable,  it  is  not  improbable  that  The  extravasation  of 
biood  cut*  short  the  inflammatory  process  in  I  he  same  manner 
ai  local  depletion  by  anifici;il  means,  when  the  above  measuro 
h  employed  Lherapeultcally  in  inflammation  of  the  can»l 
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TFcatment. — Thr  pnnijsry  iDfHi^tion  for  Irralmcnt  is  tii 
relieve  ibc  conalilulional  T^vmptoms,  the  \ocaX  condition  being 
unimportant  and  r::quiriiig  but  lililc  attention.    The  intense 
tuRcring  mti«i  be  relieved  by  the  adminlMraimn  of  free  do^es 
of  morphine  liypodcrniicnlfy*     When  ihc  neurotic  syrapioms 
are  well  marked  the  administration  of  bromide  oi  sodium 
in  full  dosuK  ^vilL  d<s  much  to  render  the  patient  more  cocn- 
foriablc*     Complete  rest  should  be  insisted  upon.     The  diet 
of  the  p:itient  ^lioiild  con&ist   miistiv  of  fluids  for  the  first 
Iwetity^four  tjr  (mly-cight  hourn.      The   diMurbsincc  of  the 
nervous  sy&iem  frcquciuly  brings  nbout  severe  constipation, 
which  in  turn  increases  the  severity  o(  ihc  Local  pain-     It  is 
well,  the  re  I  ore.  early  in  the  affection  to  administer  calomel  m 
small  repeated  doses  until  tlic  cflcci  upon  the  intcstinid  canud 
is  obtained,  its  action  bein^  aicted.  if  nec«s«ary,  by  a  saline 
cathanic,     Loc:iMy  very  little  need  be  done,  the  condiiicm 
within  the  canal  bdrt;;  ktrpt  undsrr  observation  in  order  that 
any  tendency  tow.inl  tnl1anim;iiion  nf  the  middle  ear  may  be 
readily  recognized  and  proper  measures  In?^iituted  io  check  it. 
If  the  vesicles  arc  of  cor5idenkhle  si/c  they  may  l>e  opened 
with  &  delicate  knife,  the  walls  ol  the  vesicles  being  preserved 
as  much  a£  possible  to  protect  the  denuded  areas  within  the 
canal     In  caac  of  spontaneous  rupture  the  ?Ute  of  the  vesicles 
R)ay  be  liglitly  dusted  with  :Eine  i^xide,  lycopodium,  bismuth, 
or  any  btand  powder  whfrh  will  protect  them  until  ihev  are 
covered  by  normal  epiilieliuiu.     f>cc:ii?iic anally  ihfstt  v«^iclc-s 
are  located  upon  ihc  tympanic  mcmbnine,  in  which  event  The 
pain  i$of  unusual  severity  and  ihc  constitiitian::!  symptoms 
arc  correspondhifTly  incrcasedn     In  jinch  crises  it   is  wise  to 
open  Ihc  veMcles  as  soon  as  they  appc;ir.  since  nlmosi  imme- 
dlaie  relief  follows.    Care  should  be  taken  that  the  canal  is 
in  a  (liorouffhly  aseptic  condition  before  the  operation,  and 
ihi.-  o[}orator  ^^hoidd  guard  against  inlroducing'  the  knife  too 
deeply  for  fe.nr  of  wounding  the  deeper  layers  of  the  drum 
membmnCy  and  of  opening  into  the  tympanic  cavily.      The 
local  tenderness  renders  manipulation  difHcult,  and.  unless 
the  head  is  tirmlv  helrl  by  an  assistant,  either  of  the  above 
accidents  is  liable  tc  occur.     The  t^cnsitivcnc^  of  the  rcEion 
may  be  reduced  somewhat  by  tilling  the  canal  with  a  icn  per> 
cent  acpitvniK  solution  of  cociiine  abouE  twenty  minutes  before 
the  opcnition  is  to  be  performed.     This  solution    mu&t,  of 
course,  have  iKcn  previously  sterilized  by  boiling. 
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CHAPTER   XI  [I. 

CMPACTEU   CKftUMEN. 

Whit-K  conKtiluling  A  comlititin  which  rlilTcrH  iti  nn  ropcfct 
from  thai  prcscut  when  any  foreign  body  is  prcscni  in  the 
mca1u!t,  this  disease  la  of  »uch  common  occiirrcEicc  thnt  it 
scenes  wi?i<;  to  c;oiiMd<;r  it  under  a  iie^piirate  chn[>ter. 

j^tioJogy,— The  cyusos  which  lead  lo  this  condition  de- 
pend cither  upon  the  production  of  an  increased  amount  of 
the  nuniml  secretion  ai  ihe  cernmimnis  glands,  or  upon  an 
iJtlerfcreriL'e  wiih  ils  U'giil;ir  discharge  Imin  ihi^  t';in;tl.  In 
hcallh  cerumen  is  eoniinually  formed  hy  the  gEands  iouiid  in 
the  meatits.  and  is  discharged  from  ihc  ^anal  conitlatilLy,  but 
in  5uch  ^raali  quantities  that  its  presence  is  unni>ttccd.  Any 
objtnictive  condilion  intcrkrinff  with  this  process  lends  to 
an  accumulation  of  the  secretion  within  the  meatus,  and  it  it 
exists  for  a  lonpf  period  of  lime  a  considerable  mass  will  ac- 
cumulate, varying  fn  si/e  and  density  according  to  f  hr  activiiy 
lii  \hv  secretory  protrvv  and  ihe  Itn^tli  of  time  that  the  ob* 
^ructi<in  has  existed.  The  conveyance  i>f  the  pj-oduct  ahfug 
ihc  meatus  i^  elTecled  [iiincipaUy  by  the  action  of  the  jaws 
during  mB9lic<Liion  and  speaking.  With  every  motion  at  the 
intermaxillary  articulation  the  anterior  and  inferior  walla  of 
the  canal  are  moved,  on  aci:ount  of  the  intimate  relation  be- 
tween the  Inigo*  and  the  cap>:ular  ligament  of  the  artirtilaiion. 
This  motion,  when  ihc  cnnal  is  of  normal  si/e  and  shape,  acls 
tn  inch  a  m;inner  that  any  foreign  body  within  the  Fibums 
meatus  is  miivrd  constantly  Uiwiin]  it^  orifice.  H  the  cans  I 
presents  ccitains  anonulies  in  curvature  or  if. the  oribcc  is 
very  narrow,  (he  force  mny  have  exactly  the  rctfcr^e  etleci, 
and  any  body  lying  within  the  pa*isage  may  be  carried  in  Itie 
opposite  direction- that  is,  deeper  and  deeper  into  the  canal 
toward  the  drum  menkbrane.  If  a  small  mas&  of  cerumen 
colteclii  in  ihe  canal  it*  mere  presence  causes  an  incrcjiscd 
ntnouri  of  secretion  from  the  gUndit  l}'h)g  in  the  immediate 
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vicinity,  while,  at  the  same  lime,  it  acta  as  on  obstruction 
thcouuvard  passaged  the  pi-uctiictolitie  ^Unds  J^iog  deeper 
wUhin  ttie  channeL 

Altliou^^h  the  c^iiiscs  stated  are  those  moBt  freqncnilj^ 
operative  in  tlie  production  of  the  impacdon  of  cenitDen,  it 
iiiusi  be  remr*(iihereil  that  ihc  xeirrciory  ptjwer  of  «iny  gliinc! 
may  be  modified  by  interference  with  it& nerve  supply>  Under 
certain  conditions  wc  arc  wan  an  ted  in  considci  hig  tiiat  the 
disease  is  of  a  trophoneurotic  chanicter.  It  is  certain  that 
the  opposite  condition,  or  one  in  which  the  cerumen  is  dimiu- 
ished  in  quajTtity  is  frequently  encountered  jii  proliferous  in- 
flammation ol  the  middle  ear.  ProUlerouc  oiiiis  media  fr& 
qiiently  depend*  upon  some  pcrversinn  i.»f  ilir  trophic  nerve 
^tipply,  and  wc  are  warrameii  in  assuming  th;it  »n  increa^d 
amount  oi  cerumen  may  occasionally  occur  fix>m  tropho- 
neurotic causes- 
Pathology^ — Upon  removal  of  these  masses  froni  the  mea- 
tus they  arc  found  to  contain  not  only  the  oily  substnnce  which 
is  normally  secreted  by  the  parts,  but  also  certain  vegetable 
spores,  the  presence  of  which  is  puicly  accidcntaL  The  mass 
is  occasionally  covered  l^y  dcsqn:imated  epithelium,  M'hile  nci 
inFrequeiilly  wc  find  in  ihc  centre  a  foreign  body  which  has 
found  iu  way  iiitir  thcr  meatus  at  Kamv.  time  and  has  fortnrd 
a  nucleus,  about  which  the  normal  secretion  has  collected 

This  description  applies  to  the  simple  cnses  o!  inipacied 
cerumen.  When,  however,  the  masses  attain  considcrnbtc 
si^e  the  pathological  process  is  more  compIcK,  and  there  is 
in  addition  a  chronic  desquamative  inflammcLiion  of  ihe  deep 
canal  dependent  upon  the  prL-sence  of  the  ff^rrign  body. 
For  the  satnt^  rr^n^on  thi^  glands  are  proh^ibly  stimiilaied  to 
iucrca5cd  acti\ilv-  As  lon^  as  the  ma^*^  cousiMs  of  iirTunirti 
<»nly,  no  considerable  changes  arc  wmu^ht  upon  the  lx>ny 
walls  of  the  passage;  when  added  to  this,  bowcvcr.cin  inflam< 
mation  of  the  desquamative  type  is  &et  up  by  the  presence  of 
this  foreign  body,  the  osseous  walls  may  be  partially  de- 
stroyed or  the  deep  part  oi  the  canal  may  be  enormously 
dilnied.  Thi9  is  especinlly  prone  ro  take  place  in  the  region 
of  the  poslrrinr  w^dl,  anil  tlie  pneumatic  ^piii:es  of  the  mastoid 
arc  oblileralcd.  In  some  instances  ;i  chronic  osteitis  is  dcvcU 
oped  by  the  pressure,  and  the  mastoid  cells  not  only  dUsp< 
pear,  but  the  entire  process  becomes  sclerosed  and  of  ivory- 
like hardness.    The  membrana  tympani  may  be  perforated  by 
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ivc  [)3lh">ii*^it4l  chjuigi's  within  the  ajidtllc  car. 
SymptomatoloCT. — The  symptoms  dependent  upon  the 
ndirion  vary  with  thcr  !(i/c  of  the  ma55,  with  Us  locfition.  and 
th  the  amount  ot  secondary  iuHammation  which  its  presence 
has  excited.  The  lumen  of  the  meatus  maybe  encroached 
upon  to  a  considerable  extent  without  any  noticeable  impair- 
ment o(  the  auditory  iuncti'.>n.  or  wiLhout  the  appearance  gf 
any  subjective  symptoms,  such  as  Tinnitus,  aiiiophony,  or  a 
feeling  siif  ii  the  caniil  were  stripped.  On  ihe  other  hand,  a 
very  small  niciss  may  be  &o  situated  as  to  give  rise  to  promi- 
nent symptoms.  II  it  h  in  such  a  poailion  that  the  mcmbr&na 
tympani  is  pressed  upon^  the  subjective  symptoms  are  apt  to 
occur  early,  nnd  the  function  of  the  or^nn  may  be  appreci- 
ably interfered  with,  even  though  the  mass  be  small  A;>ain. 
a  \^ige  colUxMion  of  cerumen  may  lie  in  the  cartil.i^iririii<u 
meulii?^  and  almost  completely  occlude  its  lumrn  without 
causing  any  s)mptonis  referable  li>  Ihc  car.  Ficqucntly  the 
fir*tt  intimation  of  ^ny  trouble  will  be  the  ocairrcncc  of  sud- 
dcD  inipuirmcnt  of  hearing  following  a  plunge  bntb,  when, 
on  coming  out  of  the  water,  the  ear  feels  "  stuJTy  "  and  full. 
These  sensations  are  at  first  attributed  to  the  presence  of 
water  in  the  canal  The  efforts  of  the  patient  to  remove 
this  failing  10  relieve  ihc  discomfort,  he  seeks  advice,  and  an 
rvaminalion  revejil^  thr  prit^j-nre  at  :i  miivs  wbich,  irtm:  its 
size,  must  have  been  in  the  can<il  for  a  considerable  period 
of  time.  The  sudden  access  of  ilic  symptoms  is  due  to  the 
displacement  of  the  plug  by  the  water  which  h:is  entered 
the  meatus,  causing  il  to  assume  a  position  where  it  com* 
pleiely  obstructs  the  passage.  In  other  cases  the  patient  be- 
come* con<;ci'>us  th.it  the  power  of  hearing  k  gradually  but 
constantly  dmiinisliinf*  ;  coexistent  with  this  impriirment  f>f 
function  subjective  noi««»  make  their  appearance,  at  first 
causing  but  little  ann<»}'ance.  but  subi^equently  becoming  so 
loud  and  persistent  as  to  cause  him  to  seek  rciicL  Where 
the  occlusion  is  marked  the  patient  often  compbina  of  au- 
tophony*  hearing  his  own  voice  as  if  it  came  Irom  within 
the  hcndn  This  symptom  is  particularly  marked  where  the 
aSection  ft  confined  to  one  slde>  Occndonally  the  mass  may 
give  riw  to  a  severe  nt-iiralgia.  not  confined  u>  the  ear  alone, 
but  spreading  over  the  temporal  and  *Nupra-orbiljd  reginns, 
and  scMnetimcs  involving  the  entire  trigeminal  distribution- 
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Sometimes  ihb  adcclion  r>r  the;  scnsorj  nerves  prtKliiccs  d 
icciing  HOC  so  much  ol  pain  as  o\  numbness*  involving  the 
lurnl  region  or  the  entire  side  oi  the  face. 

One  uf  the  most  common  rcHex  dUlurbanceft  1%  cough. 
So  common  i%  this;  that  exumimition  rtf  [he  ear  is  cuenti^l  in 
the  invtsiijifatioii  of  every  c^^c  u^hen  comprint  is  made  of 
ihii  Hynipluni  .iltiiic.  This  CciugJi  \%  ^imsttiodti:  ni  Kh:ir;i(:li'r, 
and  from  its  severity  may  induce  so  much  congeslion  ui 
the  laryn?:  as  to  mislead  the  physician  into  bcHcvinj;  that 
the  Ijkryngcil  condition  ]»  the  cause  rather  thun  the  eilcct  of 
ihn  symptom. 

Not  only  is  the  auditory  function  perverted  or  impaired) 
btit  also  the  mental  condiiinn  of  die  [latient  m:iy  he  dUturb^rd. 
The  pMicnt  graduallv  finds  ih.it  hui5un:iblc  to  concentrate 
his  thoughts  upon  any  one  particular  subjccf,  and  that  all 
mentnl  pnjc:c.iises  are  ^low.  The  cimdition  may  becotne  m> 
marked  as  entirely  to  unfit  him  for  any  occupation  requiring 
the  cxcrciac  of  hi»  mental  faathics.  This  disturbance  ia  de* 
pendent  entirely  upon  reflex  ;icUon,  and  not  nprjn  (he  impajr- 
mcntof  ibc  hearing-  Attentit>n  js  pnrlicuiarly  drawn  to  iC 
from  the  fact  that  parents  are  often  inclined  to  consider  chiU 
drcn  inattentive  when  they  are  r<-ally  sufferinff  from  s  reflex 
disturbance  dt-penrjf.-nt  upon  some  paiholugical  pr<rceu;  within 
the  e;ir-  In  these  ca-%cs,  unless iittent inn  ]**fi;irtk'ulariy  directed 
lo  this  organ  by  an  impairment  of  bearing:,  serious  errors  arc 
liable  to  occur. 

Under  this  same  head  wc  must  remember  that  interfer- 
ence with  the  function  of  the  car  of  tlie  oppr>sitc  side  may 
reMdt  from  the  presence  of  a  foreign  body  within  the  meatus. 
While  this  phcnomeium  is  rarely  prominent,  every  one  who 
has  carefully  testf-ri  the  hearing  in  both  ears,  in  cases  whero  , 
iheciinalof  mie  side  hii**  bet-n  ni-tliidc-d  hy  a  ffircign  bodv. 
must  have  noticed  that  we  seldom  find  the  tar  on  the  unaf. 
tected  side  ntJrmal.  althouj-h  the  patient  may  be  conscious 
t^i  no  impairtncnt,  and  it  queMtoned  will  usually  reply  that 
ihc  other  cor  is  perfectly  sound.  When  %yc  remember  the  in* 
rtuence  which  a  soundin;;<  body  held  before  one  ear  has  upon 
the  sensifivrnejifi  of  the  organ  of  the  opposite  side,  It  is  rot 
stranf^e  th^it  an  occlusion  of  the  eKternal  can;il  upon  one  sid? 
may  serioutly  interfere  with  the  hearing  power  uf  the  oppo- 
site ran 

So  far  we  have  considered  simply  rcRcM  disturbADCes  ol  a 
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sensory  tlfiturc  ;  nidiiT  cases  liavc  l*e(--n  reported,  liowcvcr.  in 
which  c|iilc;fUfifrrn  ^ici/iircs  huvc  requital  itum  the  [jtcsciiLrc 
cither  ct  imjMctcd  ccnimcn  or  oi  »omc  other  foreign  body 
within  (he  cMcrnal  audiiory  meatus,  the  attacks  being  entirely 
relieved  u|>on  its  removal.  Di/zints«  may  ticcur  (roin  t]i<; 
direct  [ircs^ure  oi  (he  impacted  cerumen  upon  the  dnmi 
membrane,  by  which  the  attached  ossicular  chain  U  crowded 
inward,  incu-asing  Uibyrinlhine  pretoiure  :  il  may  result  :%ha 
innn  reflex  clisturlxmces  due  to  circulatory  charges  within 
the  semicircular  canals  or  tlie  iulTacranial  centres. 

When  the  irnpucUon  t.ikcs  place  in  an  ear  which  has  pre- 
viously been  the  scat  oi  purulent  inflammation,  in  addition  to 
the  symptoms  already  def^cribed,  ;&erioLiR  consequences  may 
result  Irom  the  obfttriiclton  to  the  Ircc  oulfiow  of  discharge* 
This  is  particularly  apt  to  occur  in  cases  of  chronic  purulent 
otitis  media  of  lung  diiralion,  where  the  dUcharge  i<  Sfnall  io 
cjijanlily  ns  a  rule,  but  tn^y  be  suddenly  intrrnsrd  in  Tinioimt 
Irom  exposure  to  cold  or  some  other  cause.  In  these  cases, 
the  scant  dischargd  miKcd  with  the  normal  cerumen.  dricH  in 
the  canal  and  lorn*s  crusts,  sometimes  o\  almost  «tony  h;ud- 
ness,  which  prevent  the  exit  of  any  fluid  which  may  be 
formed  within  the  middle  ear  during  an  acute  inflammation 
of  Ihe  ;>aris.  It  is  possible  here  for  the  pent  up  secretion  to 
find  enlrarce  into  the  cranial  cavity,  and  cause  death  by  in- 
vulvinsr  the  inirarriuiird  srrunurfN, 

Diagnosis. — It  \-<  inipossible  to  make  a  diagnoM^  tipon 
rational  symptoms  ahttie.  but  objective  examiratiun  nt  once 
rcYcals  the  condition.  Upon  inspecting  the  part*,  ncclu»iun 
ol  the  canal  is  at  once  evident,  and  the  determination  of  Ihe 
exact  nature  of  the  m;is»  before  removal  U  of  no  importarcCp 
Attention,  however,  Bhould  be  given  to  one  ptjim  in  the  ex- 
amination of  these  cases:  il  is  the  prcsemc  tut  the  jioMeio- 
,  superior  wall  of  the  canal  of  a  mass  conMstiug  apparently  o( 
cerumen,  which  e>lrrids  alnng  ihi^  as|>cc1  of  the  meatus  in- 
ward over  the  dinini  membrane,  entirely  ur  partially  covering 
It-  This  appearance  is  almost  always  indicjitivc  oi  a  pre- 
cedinff  suppurative  process  within  tlie  tympanum,  the  fordgn 
body  btiixg  really  inspissated  secretion,  mixed  with  a  certain 
amount  of  normal  cerumen.  Before  removing  fhi«,  the  patient 
should  always  be  warned  that  the  ear  may  di^charKc  after 
the  mass  has  been  removed.  The  ?ut>w:(tucal  *>t<>rrhtra  doea 
Tiol  depend  upon  the  retnoval  of  the  mass,  but  upon  a  pre* 
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viously  oisUrifj  intratympanic  suppuration,     H  nni  warnctr 
bcftjrcliimfi  I  tic  patient  iiiiiy  scarcely  utidcrKarul  t]ii^    Where 
the  mcdtLis  15  entirely  occluded,  and  a  view  of  the  deeper 
parts  is  impossible,  this  condition  mny  be  present,  and  it  is 

often  wise  for  the  surgeon  ht 
protect  himseLl  even  here,  al- 
though it  IS  tiot  of  a«  g^<^i  ini* 
^jort:ince  as  when  the  msiss.  oc- 
cupies the  situation  above  de- 
scribed 

Prognosis,— The  presence  ol 
A  mass  of  cerumen  in  the  exter- 
nal auditory  meain«  d<>e«  not  i4 
ifsell  consiiiiitc  a  menace  to  life. 
nor  does  it  prevent  a  complete 
restoraliori  of  the  -tudiUiry  func- 
tion after  the  removal  ol  the  for- 
eign body.  The  scnous  con^c- 
qucnced  which  occnsion;illy  UtU 
low  the  presence  of  these  masses 
is  due  to  secondary  patlrolo^i- 
cal  chan_^e5  which  they  excite, 
either  by  CAiisinji^  hvper:cmia  and  subse<]uentl3'  inllamin;i< 
lion,  as  the  result  of  their  prcssurc^or  by  suning  up  an  ir- 
f|jinrn;ilory  pnxrrvt  tti  desqiiamalivc  type  in  the  cxlerrud 
auditory  meatus,  with  a  resultant  absorption  of  the  surround- 
ing bony  walls  or  a  perfomtton  of  the  mcmbrana  lympani. 
When  the  aficclcd  car  is  the  !»cat  ol  a  chniric  purulent  otilil 
media,  the  presence  of  any  loreign  matter  within  the  canal 
whieh  may  prevent  the  free  discharceof  pus  from  the  middle 
car  renders  the  parient  liable  lo  all  the  ferionc  eonfiequeneeft 
which  may  follow  pus  retention  in  any  other  pari  of  tlie 
body.  It  seems  curiou?%  that  a  majs  of  cerumen  can  offer 
sufficient  resistance  to  prnt-up  secretions  to  cau^e  Ihem  to 
seek  an  exit  through  ihc  cells  of  the  maMoid  processi,  or  to 
di^har^c  into  the  cninial  cavity,  rather  than  to  force  their 
way  past  the  obstruction  in  the  external  auditory  meatus. 
The  fact,  however,  remains  that  a  mai^  of  cerumen,  lodged  in 
the  meatu«  for  a  considerable  time,  will  obstruct  ihis  pat^i^e 
so  completely  that  no  discharge  can  escape.  The  ofispous 
walls  o(  the  nKistoid  cells  yield  more  easily  to  the  press«re  oj 
peiil-iip  ftecretioii&  than  doe-t  this  mass  at  fatly  matter.    Again, 
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!fi  ineftp  rav*  llir  mcr*'  jirtrsrricr  of  lliU  i^uUccfJtm  wfihin  Ibc 
tncatufi  c\ciic.^;i  cE:rinin  amount  (if  chronic  inflammatiui)  of 
the  epidermis  liiung  the  canal,  this  intlaiTimaikm  btiiig  usu- 
ally of  the  desiniJimaUvc  type,  Ttie  slight  :irii»nni  of  dis- 
charge irom  tlic  tvmpanic  cavilj-  mixing  with  these  dcsqua- 
maled  epilholii^l  cells  forms  a  mass  which  U  exceerlingly  hrm, 
anti  whkhr  increasing  gnidually  in  size,  is  capable  of  cau&inj; 
afcysorpiion  of  the  osseous  walls.  The  extent  lo  which  this 
may  \tJogrt^  \s  imlfnilied,  and  even  the  cr^ani^Ll  cavity  mfiy 
be  invaded  niid  ^  purulcTit  infcrlion  of  its  contents  may  re- 
suIl  In  cawrs  vvheie  Ihc  lymi?aiuc  mt-nibiane  miiains  intact, 
the  pressure  of  the  maw  may  force  this  MracUirc  inwaid 
figaJnsC  the  bony  tympanic  wall,  and  by  pressure  cause  an 
atrophy  ot  the  fibrous  layer  of  the  membrane.  At  the  same 
time  the  desquamative  intlnmrnatJon  excited  bv  the  plug  of 
cerumen  involves  the  superficial  layer  of  the  drum  membrane 
as  well  as  the  canal  walls.  The  epiihelfal  ecllsi  xvhich  have 
been  t3i?ti  off  nijiy  atlherf  sf)  firmly  to  the  a1n>phic  mcmhrana 
tympnni  that  upon  removal  of  the  foieigii  body  this  delicate 
septum  may  be  ruptured  in  ^jiitc  of  ihc  gicafcM  tare.  Even 
if  the  mt*mbranc  is  ruptured,  complete  rc!ilora1ion  of  futic- 
lioti  may  take  place,  although  the  accident  ndds  a  ccrtiiin 
amount  of  ct^^'iy  to  ^^^  condition.  It  is  always  well,  there- 
fore,  for  the  surgwm  to  proTtct  himf^elf  by  giving  a  giiarded 
prognosis  in  any  csise  of  ccruniinous  impnclion  in  the  canal, 
in  which  the  nM-%s  scrtiis  lo  br  of  coM>idcrablc  ilimacJts,  ami 
when  there  is  evidence  that  tt  lias  esdstcd  far  a  long  time. 
The  cflcct  upon  the  opposite  car  should  always  be  borne  tn 
mind,  and  a  airelul  teal  of  the  hearing  power  upoti  both  sides 
should  be  mndc  before  and  after  rcmova!.  It  the  accumala- 
lion  is  recent,  complete  restoration  of  the  normal  lie.iring 
power  may  be  confjclently  expected.  If.  however,  wc  have 
reufron  to  believe  that  the  canal  has  been  obitnicted  (or  *ev- 
eial  years,  it  is  probaE>?f'  (hit  the  hearing  will  not  be  peifeci 
even  after  the  furei^n  body  ban  been  removed.  Moreover, 
since  complete  occlusion  of  the  meatus  makes  it  impos^iblc 
for  the  observer  to  inspect  the  condition  ol  the  deeper  parts, 
nn  absolute  opinion  should  be  pivcn  only  after  Ihc  obstruction 
has  been  Ihorrmghly  cleared  away  and, the  fnndu:^  C}t  the  canal 
exposed  to  view. 

The^e  ma**e*t  within  the  meatus  exerl  considerable  pres- 
sure upon  the  siirrotinding^  wa11?t,  and  their  suddE^n  remnval 
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ohcn  c:iu^es  a  tran^iory  hyperaerob  of  ihe  parts,  which  par- 
ticularly predisposes  to  the  development  ol  a  circum^ribcd 
inflammation,  and  ttie  appearance  of  a  furuncle  following 
ihc  Ljpcmtion  is  by  no  mcan»  vi  rare  occurrence.  In  other 
instajiccs*  this  sudden  increase  in  bJood  pressure  causes  a.\ 
rupture  ot  the  supcrficid  vessels  developing  a  blood  bleb 
upon  the  walls  ol  the  meatus,  uhually  upon  the  inferior  wall, 
close  10  the  membran:i.  This  may  attain  such  ct  sue  as  to 
obstruct  the  c»nal  oonsidc^Titbly,  while  its  color  so  nearly  re- 
sembles thai  of  ihe  ceTuminous  deposit  as  to  be  mistaken  lor, 
il.  The  operator  i%  liable  to  inAfct'ainsidenible  violence  upoQ' 
ihc  patient  bciorc  ihc  mistake  is  discovered,  unless  he  bears 
the  pos^tibifity  of  this  occurrence  in  nniid. 

In  one  instance  coming  under  the  observation  of  the 
author  this  sudden  removal  ol  support  lo  the  blood  vessel*  ] 
was  folloured  by  a  serous  transudation  into  the  tym|>anuni.  The 
amount  of  lluid  eflused  was  so  great  as  to  cause  intent  pain 
irom  pressure  upon  the  membrana  tympani.  A  free  incfsfon 
ihrr)Ugh  1^  lutnubraEta  gave  exit  lo  ihe  Ilu>d>  An<]  was  fol* 
lowed  ijistantly  by  relief. 

TreAtmert.— The  hrsl  indication  in  a  case  of  this  char- 
acter is  to  remove  the  mnss,  and  il  can  not  be  too  strongly 
insisted  upon  thiil  when  an  effort  lo  remove  such  an  accumu- 
lation Irom  the  external  auditory  canal  has  been  in.'^tituted,  it 
should  not  be  discontinued  until  the  canal  has  been  completely 
cleared. 

An  exct'edinjrly  pernicious  hahil  is  practiced,  not  only  by 
physicians  without  special  tminiiig  but  by  many  otologists 
as  well,  of  ordering  these  patients  to  instil  a  few  dro|>s  of  an 
alkaline  sf'tution  into  Ihc  car  at  regular  intervals  for  the  pur> 
pose  ol  soltcning  the  mass  ol  ccrnmcn.  lo  render  removal 
more  easy  at  a  subsequent  period  As  we  know  notliing  *>1 
the  conditions  ol  the  deeper  parts,  it  seems  strange  that  this 
method  of  procedure  has  ever  been  countenanced.  The 
symptoms  cau*ed  by  the  obstruction  may  lje  so  indefinite 
that  almost  any  mndilion  may  coeiiM,  and  to  allow  the 
patient  lo  pass  from  observation  without  determining  defi- 
nitely the  presence  of  any  coexisting  pathological  condition 
within  the  tympanum  is  certainly  unwise.  Anoflher  reason 
for  condemning  this  plan  lies  in  the  fact  that  these  masse* 
may  consist  brgely  ol  dry  epithelial  cells,  and  the  absorpttOQ 
of  moisture  will  considerably  increase  their  volume,    la  this 
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mannfM'  grcii  pressure  will  be  eyerted  upon  the  walls  of  the 
ni(;;ttus.  c:iiisiiif^  ciiLense  suiTering'  to  ihe  pijlieiit,  and  fret|ucntly 
Icaciing  to  a  drcumscribt-d  extendi  otitis. 

The  cardinal  rulen  therefore,  sliould  alwar*  be  to  remove 
the  collection  ^t  the  lirsl  sitting.  The  instrument  which  is 
bcsl  adapted  iorthis  purpose  is  the  ordinary  car  syringe  (Fif, 
^2),  In  a  larpe  majority  of  coses  thoroughly  syringing  the  ear 
will  remove  i^uch  n  collection  in  a  few  momenCs.  The  solution 
lo  be  used  is  a  matter  o1  considerable  importance,  for,  as  the 
nindilion  of  the  dt'L-j^er  part*  is  unknown,  tlic  fiuid  should  lie 
of  such  ^  character  thai  its  entrance  intt»  the  lyiTip;inic  cavity, 
(hruu^b  ihc  accidental  rupture  of  the  drum  membrane  or 
ihroiigh  a  prcvi<*ii5ly  existing  perforaiic^n,  would  be  follcAvcd 
by  no  serious  consequences.  "J'hc  syrini^e,  thcrelore.  must  be 
perfectly  a«ieplic,  and  the  solution  used  should  paasess  anti- 
septic properties.  A  s;olution  of  the  bichloride  of  mercury— 
I  lo  5,000  or  t  (o  8,000 — is  the  one  which  1  prefer.  The  fTuid 
should  be  used  at  a  Lukewarm  temperature,  the  sensations  of 
the  patient  hHug  the  guide  lo  the  eK:ict  tempei^tture  tn  hf. 
empkiycd.  Since  the  ["cmoval  of  the  obstruction  in  this  man- 
ner depends  upon  the  passage  of  a  stream  of  water  between 
If  and  the  csmal  wath  and  the  gradual  crowding  outward  ai 
the  moss  by  this  current,  the  stream  should  be  directed 
where  the  greatest  space  exists  between  the  foreign  body  and 
the  canal  w;ilh  Naturally,  if  ihe  current  imphiges  directly 
upon  the  centre  of  the  obstruction,  this  will  be  driven  inward 
rather  than  outward.  If,  on  inspection,  we  find  that  the  In- 
spissated  secretion  is  firmly  attached  on  all  >idcs  to  the  walU 
ol  the  passage,  it  is  frequently  advisable  to  begin  the  process 
by  removing  a  smiiU  portion  of  the  ma^s  close  to  the  canal 
vratl  with  a  blunt  curette,  in  order  that  the  .stream  mny  be 
able  to  pass  the  obstruction.  The  force  In  be  uKcd  in  the 
procedure  is  best  guided  by  the  sensations  of  the  patient :  the 
syringing  should  nt'vcr  bf  painful,  although  in  certain  hi- 
stances  the  mrrr  rntrnnce  of  the  stream  f»f  water  will  can.se 
(:t>iisidejab)c  dlxzines&.  It  is  well  to  iKgin  by  using  very  little 
force,  gradually  increasing  it  a*  may  be  necessary.  It  we 
were  certain  that  the  drum  membrane  were  in  its  normal  con- 
dition it  would  be  almost  impos^blc  to  rupture  it  by  the  use 
of  the  ordinary  ear  syringe^  As  it  may  be  atrophic,  however, 
care  should  be  taken  that  nn  undue  vfctence  is  employed  in 
our  efforts  at  removal.     Where  inspection  rrvraU  ihc  camd 
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complcicly  stopped  by  the  mass  and  the  use  of  the  curdle  ii 
the  manner  already  described  seems  iimdvmble,  the  pi 
usually  followed  U  to  din^ct  the  syringe;  so  thit  Ibc  stream  of 
water  will  irtspinge  first  upon  the  superior  wall  of  the  canal, 
next  the  posicrior»  chen  the  inferior,  and  last  upati  the  ante- 
rior wall.  H  the  circuinlt^rence  ol  th*;  canal  is  folli>wccl  in  ihis 
ordtrr.  ih(?  inMances  Avijl  be  rare  in  which  the  plu^  will  imi 
be  T3|>i<lly  (.i i«p]acc?c^  (he  w;i1t;r  at  some  parlicolur  pi^int  giiin- 
Ing  eotrance  between  the  wait  ond  the  objtrucling  body,  aod 
rapidly  forcing  it  oulward  wiih  each  successive  discharge  <if 
the  syringe-  We  occasionally  meet  with  cases  which  resist 
all  eOorts  at  removal  in  this  manner;  in  such  an  event  the 
blunt  curette  musi  be  used,  and  the  collection  removed  piece- 
mt^nU  IlL're  it  slmiiM  bf  bctrnc  In  luiiid  that  thtf  up^wr  »nd 
posterior  portion  of  the  drum  membrane  is  nearer  the  opera><] 
T.or  than  the  lower  and  aiircrior  portion;  it  i:>  uu^afe,  there* 
Ii>rc,  to  undermine  the  deposit  by  following  the  anterior  wall 
of  the  cnnal  and  then  attempt  its  removal  by  crowding  the 
curette  upward  ai^ainsi  the  remaining;  portion,  endeavoring 
to  displace  ft  by  tr^LCiii>n  nuiward.  H  the  drum  membrane  is 
sun  ben /pressure  will  be  browRht  directly  Sfrairst  this  struc- 
ture and  fiiiich  sufferhij^  will  ctMiainly  fnlhnv,  and  in  [nany 
instancrv  it  will  bv  ruptnrr<l,      ll  is  wiser,  ihricfrirr,  to  follow 

the  postciior  wall  of  the 
canal  inwarci,  cflcctirg 
removal  ot  the  mnss  by 
pressing  the  curcrte  down- 
ward and  forward  toward 
the  anterior  wall,  at  the 
same  time  em[fltiring  trac- 
tion oiifwnrd.  removing 
111  ihis  way  *[i  much  of  ihe 
mnss  a«  lies  belween  the 
curette  and  the  opposite 
canal  wjdl,  After  the 
drum  membrane  has  been 
once  brouL'ht  into  view, 
the  remaining;  fragments 
may  be  displaced  either 
by  Ihc  ftyrlnge  or  by  the  use  of  the  curette,  following  any 
portlciihr  manipulation  that  may  seem  adapted  to  llie  dc- 
mindft  of  the  individual  cAsc;  but  until  this  structure  is  seen. 


Ktci,  ijO^^M'tbriil  iif  rtmnvmc  fPnimffn  with 
the  L'urciie.     {Nninmfiiiiv.j 
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b^Q^Ia^  ^ibnve  laid  down  \%  ihe  one  which  should  be  foU 
!6wed.  W'hcrL-  iht?  cui):il  is  excoedirply  sens;ltivc  wcr  may 
vary  tlic  manipulation  by  removing  ttic  ccnrral  portions  of 
the  ma**  firsi,  a  iliin  ktyirr  of  crrunita  htiug  leir  or  all  sides 
Hofftcly  :idlirrcnt  fd  thr  walUof  ihc  mr/ilti't^ ;  ihis  lubuT^ir  rem* 
naiit  is  then  broken  down  by  introduciiiK  tlic  uii<Uc  info 
ihc  channel  thu^  prepared,  when,  by  prcising  the  instrument 
toward  the  wall  ot  the  meatus,  the  included  fragment  may  be 
extr^clcd.  H  ihc  operator  should  be  so  unlorhinatc  as  ifi 
rupture  the  membran:!  tympanic  th<?  first  cnre  should  be  thor- 
tjiighly  to  cloarse  the  entire  field  by  mean*  of  nn  antiseptic 
aoluiion,  and  thus  reduce  to  a  minimum  ihe  chances  ol  in- 
h-LitiiM  Lif  llie*1yui|ianiiin. 

A  rather  cnrioviK  cimdilii^n  which  was  observed  In  one 
of  my  cases  was  the  sudden  c(Tu«iun  of  a  lar^c  quanltty 
of  scrum  into  the  middle  car  iollowint;  the  removal  of  n 
mass  o I  impacted  cerumen  which  had  lain  in  the  canal  for 
many  years.  The  only  explanalton  thnt  conld  be  offered  in 
this  ease  waf;  ilmi  tht^  bh)od  ve«:^'ls  of  the  tympanutn  bad 
been  so  ci>mpre^sed  by  the  accumulation  xtithin  the  canal 
tb;it  ihcy  had  loM  their  lone.  The  rt-mnv;il  of  the  masH  sub- 
jected them  <|uitr  suddenly  fu  the  pressure  of  the  biciod  cnn 
rent,  aiid  resuUed  in  a  r^pid  transudation  of  the  lluid  elements 
of  the  blood ;  in  this  ca^c  a  minute  ruj^turc  of  the  atrophic 
frum  membrane  occurred.  A  lew  hours  alter  the  operation 
Ihe  patient  was  sufferinR:  intense  pnin :  the  middle  car  was 
full  of  a  f^erosanjxitinfdenl  Auid>  which  passed  out  as  rapidly 
as  possible  Into  the  cnnal  thrmigli  the  small  perforation  which 
h^d  been  made.  Pet'ling  cunfidtnit  ihal  no  inflammaiory  con- 
flitiiin  could  liir  jire^enl  in  so  ^hort  a  tJnie,  a.x  ntrlci  anriM-piic 
precouiions  had  been  taken  throughout  the  entire  proceduien 
the  pain  was  altiihuted  simply  to  ihc  pressure  oflhcfluti] 
within  the  tvm|)anum.  A  lon^  incision  close  to  the  posterior 
attachment  of  the  mcmbratin  tympani  to  the  lympnnic  ririjir 
evacuaied  the  lluid,  the  knife  divtdin^^  the  mucoui^  incmbrimc 
upon  the  internal  tympanic  wall  at  the  same  time  that  the 
section  of  the  drum  membrane  was  effected.  Relief  wa*  im- 
mcdi^ile^  and  in  llurty-sin  houi*  the  openin;^  had  closed  com- 
plrtcly.  Ibe  patient  regaining  perfect  bearing  at  llie  end  of 
ten  days. 

After  a   larte  mass  of  ccinjmen  has  been  removed,  it  is 
well  Lo  insert  a  pledget  of  cotton  into  the  meatus,  directing 


17» 


IMPACTED  CERUMEN. 


llic  paiiciil  to  remove  it  ujion  reuring  for  the  m^hl,  after 
which  iL  [Rxd  not  be  replaced.  Since  these  iiui»?>e5  urdinariljr 
coatain  a  certuin  nutubcr  ol  parasitic  %'c^ctablc  oi^anism^, 
Ihc  patictii  should  be  seen  once  or  twice  subdequcotlj-  tft 
j^ard  4^ain:(l  the  deveto^jment  ol  thet^  parasitic  j^rowlh'j^ 
ll  IB  advisable  during  the  interval  between  the  visits  that  nii 
alcoholic  soluiion  either  o(  boracic  acid.  In  the  proponiow 
u(  forty  grainw  U>  the  umiccf,  nr  of  sjiHcylic  atid,  ten  gram*  lo 
the  ounce,  should  be  iiislilled  hito  ihe  canal  twice  daily:  this 
will  cffcctuaily  dcstn>y  any  vcgciabic  spores  which  may  re- 
main, and  render  a  re  accumulation  lew  liable  tu  occur.  This 
plan  ol  treatment  is  also  indicated,  since,  in  removing  the 
mass,  it  U  not  unusual  thai  ^matl  areas  may  be  abraded  and 
render  ihc  occurrence  ol  an  acute  circumscribed  external 
otitis  probable.  No  case  should  be  considered  thoroughly 
cured  until  the  entire  cutaneous  lining  of  the  meatus  is  per- 
lectly  normal. 
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j^tioloCT*— ^^'c  bavc  alrcaciy  iJc^cribcd,  undrr  Impacted 
Cerumen,  ihc  various  iiyinptoin^  which  mny  arise  from  the 
presence  ol  any  lorcign  substance  within  the  e?ctcrnnl  audi* 
tory  canal,  but  here  Ihc  presence  of  the  foreign  body  in  the 
canal  i^  due  lo  natural  causes.  The  synptoms  oi:c;i5ioncd  by 
a  tortrign  body  in  the  eiiternsil  auditory  CAnaU  which  has 
cither  dovclopcd  ihcru  !ip<>iitAiic-ou^ly  or  has  obtained  lodg- 
mriil  thcrr  by  accidrnt  or  dirsigii,  aie  exactly  similar.  Wc 
^h^tll  therefore  omit  n  repetition  ol  the  syniptonialolugy.  and 
confine  ourselves  to  the  consideration  ol  the  nature  of  the 
Hub$Uiic4;s  which  htc  met  with  in  thi?^  loc^ilJTy,  jind  the  tneas- 
nres  which  may  be  necessary  lo  effect  their  removnU 

Pathology.— These  forcijjn  subsiarces  may  be  divided 
into  twL)  greai  cla);fie£:  the  inorganic  and  organic.  The  inor- 
^nic  siibstantx-^  which  hjivr  been  removrd  Imm  the  eictemal 
meatus  arc  afiui>M  itifiiiile  in  nttiiiber-  Chihiren  seem  to  lake 
special  delight  in  inlrndocing  into  (he  inc;itijs  any  ^irlicle 
which  can  Ix  made  to  enter  \U  Thus  we  lrec[uei]tly  find 
butron^i.  class  beads,  pebbles,  sand,  broken  glass— iti  fact, 
anything  which  chance  may  throw  in  their  wav — introduced 
into  this  passage.  A  pernicious  h:4bit,  frequently  adopted, 
is  the  introduction  of  cotton  into  the  cars  of  a  child  when 
it  h  taken  oul  n(  d<»ori;  on  a  aild  d:iy ;  the  mother  often 
neglects  to  icmove  this  and  the  child  tnay  suh^iniurnlly 
crowd  it  deeply  into  the  meatus  io  its  eflorts  to  dishKi^c  it. 
In  thij  Mliintion  it  may  remain,  olten  for  many  years,  and  it  is 
rot  uncommon  in  dispcns^iry  prnctice  to  tind  a  smuU  plug  ol 
cotton  forming;  the  nuciens  of  a  mass  of  impnctcd  cerumen, 
the  patient  being  unable  to  state  when  the  foreign  &ubsinnce 
waft  inircxluced> 

Among  the  organic  substances  found  are  apple  seedi;, 
wateimclon  setrdi^  cherry  pits,  the  shells  of  t'dlhle  nuts,  sm;ill 

lift) 
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foccr*  fif  Mravr  which  h:ivr  licrii  usee!  by  ihc  palictit  to' 
scratcli  the  cjir,  or  niinitlc  s{.>liiitrr>  ui  wtioil  which  may  have 
btcB  brukcn  ofl  in  the  canal  during  a  Mniilar  cftort  on  the 
|nxl  ot  the  patient.  Occusionally  rhc  body  o(  a  dead  insect 
it  luundt  the  insect  having  gained  entr:»ice  to  the  meatus 
»ccidentajly,  and»  bein^  un^ible  tu  C8c;tpe,  h»s  remained  there 
uniU  removed  by  ariLficial  messiirt^s.  A  living  iniirct  iisu.illv 
cause*  fcuch  murkeil  4^ynipli»Eiis  hy  Us  [>resc-uix  in  the  can;i1 
that  Jmmedialc  efTorts  are  insiituicd  for  its  rcmov.-il.  When 
Iccchc*  flrc  carclesnly  apphcd  lo  ihc  region  ol  the  car — ihc 
meatus  being  allowed  to  remain  open  durir^  the  operation — 
the  animal  may  dclneh  itseU  from  the  point  of  application, 
and,  makiiii;  iis  way  into  the  meatus,  itiav  attach  itself  to  ihc 
drum  merniirane  and  cause  intense  sulTenti;;^  Sometimes  ihe 
Cf^gs  of  the  common  house-fly  arc  depo&iECfJ  in  the  can:(l  and 
tubsequentiv  tjecotue  developed  oiio  livii*^  inst^tls  consTiiii. 
tin^  a  LOJiditiun  distressing  to  the  putient  anti  di^gLlsting  In 
the  observer. 

Symptomatology. — Very  lililc  nt^cd  be  said  about  the 
ftympioms  pn>LJut:t'd  by  a  lorcign  body,;i3  we  have  <^lrcady 
discn^sed  the  subject  ihorouchly  tjndcr  Impacted  Cerumen, 

That  a  forei;;n  stihiitance  may  lie  in  the  meatus  for  a  num. 
ber  of  years  without  ffivin^j  The  to  any  symptoms,  ard  then 
suddrnty  make  its  presence  felt  by  manifestatiors  oi  unusual 
sevetily  at  fiisT,  apjijMrs  slrjitigt^;  yt^T  this  is  easily  under- 
Mood.  if  \vc  consider  tfiat  an  irregularly  shaped  body  may. 
in  this  locahty*  exert  no  pressure  on  the  sturroundin^  walb. 
but  if  suddenly  displuccd  ever  so  little  may  impinge  upon 
delicate  and  sensitive  parts.  Any  foreign  substance  which 
increases  tn  volume  by  the  absorption  of  moisture  is  particu- 
Itrly  liable  to  prodoce  symptoms  of  increawinj^  severity. 
Beans  or  seeds  which  when  dry  may  be  easily  dropped  inm 
the  canal  became  moistened  by  perKjdraiton.  and  attain  inch 
a  si/e  that  their  spnnt.inei)us  exit  lietomrs  iin|K)?sible.  While 
this  increase  an  volume  may  not  be  sufficient  to  constitute  a 
»Oitrec  oi  diwomfort,  the  tntroduciion  of  water  inio  the 
meatus  while  bnthin^  may  brinp  about  tht5  result-  Again, 
if  tht^re  is  at  the  »ame  time  a  f^uppunilivc  otitis  media,  the 
dineliarKe  from  the  tympanum  will  cau4^e  a  forelf^n  body  to 
incrriiM'  in  volume.  The  hK.'il  irrilaiion  which  n  foreign^ 
b/xiy  evens  upon  the  walls  of  ihe  canal  increases  the  secr(^ 
tion  from  ihc  ciitancouv  lining,  the  superficia]  epilheliuui  1% 
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irown  iilF  r^|nilly,  arkil  the  caii;il  is  fiil^*l  wlih  llir*c  >vlutc?, 
moi&t  scales.  Thi*  coDtiiiion  is  jvartituliirly  fiivornblc  lor  the 
dcvc1o|>incnt  ol  tbc  various  forms  of  p^rasiiic  growths,  or  of 
a  local  inlccliuus  process  ending  m  a  circuiLiscnbud  or  diflii^c 
inSammation  ol  the  walls.  Nntumlly  all  ol  these  inanifcstA- 
tions  are  more  common  amonf;;  the  classes  who  pay  Utile 
atteolion  lo  ptrsoiwl  clcaniinebS,  or  are  exposed  lu  i;ijrround> 
in^s  which  render  local  inlection  especially  easy. 

When  the  midclle  car  is  ilic  seal  of  suppuration,  ihc  far- 
cign  body  may  interfere  with  proper  dr»in;igrf  and  then 
symptoms  of  pus  relCDtion  ensue. 

Diagnosis. — The  TCCog:uition  of  any  foreign  Mibalancc 
lying  within  a  perfectly  patulous  crinnl  is  exceedingly  sim- 
ple. Unfortunaiciy.  however,  these  patients  are  seldom  seen 
immediatety  after  the  introduction  of  the  foreign  body  and 
before  ell*)rls  have  Jieen  made  to  effect  it*  removal.  These 
attempts  at  tht'  hands  ol  the  p:Uierit  are  necessarily  unskillful, 
and  lesLill  ill  the  infliction  of  ct^iiMdtTriihte  injury  to  the  ^ur. 
rounding  parts.  If  the  case  i?  inspected  al  the  end  of  a  few 
days,  the  can^l  may  be  50  swollen  tha(  the  deeper  parts  arc 
entirely  invisible,  the  softer  tissues  prolapsing  about  ihe  for- 
eign body  and  com])leteIy  hidin;*  it ;  whili;  at  the  same  time 
The  secretion  from  the  paru,  the  desijuamatcd  epiihelium, 
and  the  pr'?scncc  of  dried  blood  which  has  followed  the  efforts 
at  rrmi)%^al,  sci  di\1or-|  the  nnrnial  appr^nim^e  lh:it  ati  ex^n 
diagjnosis  is  a  matter  of  great  difficulty.  The  puis  mny  l>e 
ftO  tender  that  only  the  smallest  speculum  can  Ixr  introduced, 
while  manipulation  may  be  impo-istUc,  Under  these  condi* 
ttons,  our  diatfnosis  must  depend  enhVciy  upon  the  history; 
when  lhi?i  ciciirly  inrlicates  the  nature  of  the  affection  with 
which  wc  have  to  deal,  it  U  unwise  to  pr<>hing  the  examina' 
tfon.  as  the  indications  for  treatment  arc  idcniical,  no  matter 
wh:H  ihe  nature  of  the  substance  may  be. 

Prognosis.— Til r  i>ntrninr  tif  the  condition  will  depend 
more  uiHiju  the  local  disturbance  which  is  present  than  lipon 
the  nature  of  the  foreign  body  or  its  location.  The  part^  in 
some  cases  arc  exct-edtnely  tolerant,  while  in  others  compara- 
tively harmless  substances  may  give  rise  to  severe  symptoms. 
Probably  nothing  increases  the  gravity  of  a  case  to  such  an 
extent  its  un-iuccesufu]  atrfrnptv  al  rt^rnnval,  the  btnly  itself 
doing  less  harm  ih;tn  unskillful  efforts  in  this  directi<kn, 

When  ihe  innidiiiuii  has  existed  for  A  considerable  period, 
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the  presence  of  profuse  purulent  discharge  vriW  inciicate  that 
the  Irmpanum  lins  been  invaded,  while  involvement  o*  the 
mastoid  ceils  or  interference  with  the  outflow  of  pi/s  will  be 
evidt^iu^d  bv  characieristic  signs. 

TrcatmcnL — The  iustrument  which  should  be  employed 
for  ihe  relief  of  this  cundition  is  the  e»r  syringe.  It  is  prob- 
ahly  \nh'  to  \uy  that  uitr  first  r*(7oi1\  slicnild  always  t>e  to  cle^i 
Ihe  cauiil.  if  possible,  by  this  means  ^lune.  AUhuugh  U  may 
Msein  perfectly  simple  to  remove  ibc  loreijen  body  with  the 
forcep?^,  with  hooks,  or  similar  in:«lrnment$.  uttcmpt:^  lf>  trr^^ 
hnrd,  smooth  objeets  usually  result  in  crowding  ihcm  dcepei 
into  the  canal,  where  Ihcy  become  impacted  and  are  removed 
with  great  dllliculty-  A  stream  of  water  thmwn  with  emu 
ftiderablc  (orce  into  the  mc^iius  is  usually  sufficient  to  dislodge 
any  obstruction,  whfle  it  iiiHicts  no  violence  upon  the  parts. 
The  nidy  iJW.iitr.r  in  which  it  may  lie  wise  Xn  .itlempt  ro-, 
moval  by  maniptdaiion  is  in  the  case  of  seedh  or  diied  vcr^' 
tabfe  aubstancca,  which  may  increase  in  volume  so  rapidlv 
when  moistened  a^^  to  lill  the  canal  completely.  If  a  sharp 
hook  can  be  made  to  pencinite  such  a  foreign  body  to  a  con- 
siderable depth,  this  is  usually  the  simplest  measure  for  Its 
remuvaK  Forceps  should  only  be  used  where  the  body  i% 
thill  and  Rat V  and  may  be  grasped  easily  in  the  jaws.  When 
the  contour  of  the  body  is  mi>re  or  less  ^pheiical,  (lie  efTiirls 
to  ^ra*p  it  will  usually  result  in  the  inslrnmetit  slipping  and 
nctually  crowding  the  obstruction  toward  the  fundus  ot  the 
canal.  CoutiQued  e0ort$  In  i\m  direction  may  oUcn  lorce  the 
object  against  the  tympanic  membrnnen  and  even  into  the  mid- 
dle ear.  It  is  ^on1ctimes  possible  lo  introduce  a  blunt  curelte 
between  the  object  and  the  canal  wall  until  the  in&trumeni 
has  p;isHed  the  nlistrurtion  :  thr  insTfumcni  is  then  withdrawn, 
and  the  foreign  body  i'cnH>v<-'d  with  it.  It  may  be  necev^ryj 
in  the  caftc  of  small,  soft  objects,  tn  disintegrate  them  in  the 
c^nal  by  instruments,  and  remove  them  picccmcnU  This  is 
particularly  true  of  %eedH,  the  »hell  bein^  broken,  and  the 
soft  interior  removed  by  the  curette,  after  which  the  remain- 
der of  Ihc  shell  can  be  easily  taken  awav. 

The  necessity  of  an;e&chei^ia  niuit  lie  determined  in  each 
inflividual  erase.  It  is  an  error,  however,  to  prolong  the 
effons  at  remnval  where  the  paiieiii  is  extremely  nervous,  on 
accouqT  of  the  dania^e  which  may  be  done  lo  the  surround- 
ing parts;  n»d.  unless  they  meet  with  prompt  succe^.  the 
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patient  should  bo  thoroughly  anresihetucd  before  crouciu^unc 
Tl;e  operation.  In  some  rare  instances,  where  the  condition 
h;is  been  nt-glectcd,  the  mealus  may  become  so  small  that  it 
is  impiis&ible  tij  extract  the  foreign  bixly  !hrniiy;h  Mie  natural 
|>a**saKC.  UjuJcr  these  circumsl-joccs  n  ttmrc  ri)(lir;jl  proCK^- 
dure  becomes  necessary- 

THq  patient  being  thoroughly  ana^sthcli/cd,  the  parts 
above  a?id  behind  the  car  arc  shaved,  thoroughly  scrubbed 
with  soap  and  water,  washed  with  a  hvcpcr-ccnt  carbolic 
fiolucion  and  £Ltbsei|uently  with  i*ther,  the  external  meatus 
having  been  previously  syringed  with  a  two-percent  carbolic 
solution  or  some  other  antiseptic  lluid,  and  tamponed  with 
itKlofurm  gaujic-  An  incision  is  fhrn  in;ulf-  from  just  below 
the  mscrliou  <»[  the  lobuTc,  upward  ^kin^  ihr^  line:  nE  attach- 
ment lA  the  auricle  to  a  point  ju^t  aIh^vc  The  me;itn.s.  ;in<.I  then 
Jorward  as  (ar  ;;s  the  helix;  the  hbro-cartilaginous  canal  is 
then  loosened  irom  its  attachment  by  means  ol  the  periosteum 
elevator*  the  insrrument  heing  apphed  hret  below  and  then 
behind,  the  superior  wall  being  detached  last.  In  the  £amc 
way  the  perioUcom  of  the  canal  is  separated  from  the  bone, 
and  ihe  ribrn-carrilaginous  tube  is  <tivided  transi"ei>el_v  as  near 
ihc  drum  mcmtttcinr  as  possible. 

Thi^  ^nlCEior  llap,  consisting  of  the  aunclc  and  tl;c  soft 
parts  of  the  meatus,  is  turned  forward,  and  entrance  ]^  tlioA 
pined  to  the  bony  meatus  directly,  and  the  path  to  the  lor- 
eijfn  body  i*  shortened  by  the  length  of  the  cartilaginous  canal. 
This  amount  of  gain  is  inconf^iderable  when  we  remember  that 
the  parts  are  covered  with  blood,  and  the  view  lo  a  degree  ob- 
fttructed  by  the  hemorrhage.  If  the  fibrous  can.il  is  swnllcn, 
Sis  ihr-  rrKull  of  ^f-condary  inflamrnalion,  and  ihis  is  l1ic  only 
obstacle  to  the  removal  of  the  foreign  body,  wc  may  be  able 
to  extract  It  at  once  after  the  Hap  has  been  turned  lorvirflrd. 
In  case  the  object  is  found  ^o  hrmty  fixed  tn  the  canal  that 
efforts  at  extraction  are  stilt  Jutilc>  the  lumen  of  the  meatus 
can  be  enlarged  A'ith  a  chisel  by  carefully  chipping  away 
the  bime  from  the  posterior  wall  until  sufficient  space  fs  ob- 
tained to  remove  iht-  objfct-  It  is  bc-ltc-r  in  eulngr  the  pits- 
%age  by  the  n^niuval  of  a  portion  ol  the  osseous  wjill  than 
Li>  alEempl  tit  extract  the  hotly  by  forcible  nianiftulalion,  The 
operation  presents  no  difficulties,  and  we  should  never  delay 
ID  adopting  this  plan  whenever  extraction  through  the  natural 
seems  impossible.    If,  in  our  effarts,  the  tympanic 
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cavity'  \\:ii  bc^n  unavoidably  o|iei]ci),  UiU  fcaturo  docs  no 
add  to  ihc  gravity  of  the  cotidtiinn.  Tiic  pjrt^  should  be 
thoroughly  cicjinscd,  and  the  iround  in  the  tympanic  niciii- 
brane  wi[j  soon  close,  and,  as  a  rule,  the  middle  ear  suflcrs 
very  liitic  from  the  accid(.-Mt.  AUer  the  |Jur|H>ie  (or  wbiclt  the 
operation  haft  been  uiiderlakcn  ig  :iccoinp])?ihecft  the  soft.  parU 
&ttonl(1  bt*  repriced,  and  xhty  line  of  incision  sutured  by  a  con- 
tiDiinuA  subtHitantfiins  ciitgut  suture;  u  rubber  lube  should 
be  ItL^erted  into  the  meatus,  both  for  the  purpose  of  drainage 
and  to  keep  the  part>  in  position.  SuHicicnt  drainage  is  se- 
cured in  itiis  way,  and  prim^iry  union  throughout  the  entire 
length  ol  the  incision  should  be  looked  lor,  11  there  is  but 
little  inDamniatory  chanj^e  in  the  tissues  of  the  meatus  as  thfi 
result  of  the  presence  of  the  torcign  body,  a  li^hl  tampon  ol 
iodoform  gauae  may  be  inserted  instead  of  the  drainngc  tube. 
This  should  extend  To  the  fundut  of  the  meatus  to  secure 
pnjper  drainage,  and  will  bt-  fonnd  Xo  suppod  fhr  w;dls  ni 
iher  canal  sulTicienfly.  UuIe^ss  the  IcinpcraUjrc  iiidicaies  the 
necessity  for  doing  otherwise,  the  dre?<-Mng  m.\v  remain  un- 
touched for  six  days,  when  the  parts  will  have  united  cotn* 
pictel/.  If  there  ha^  been  much  previous  Jaccratioa  of  the 
soft  parts,  it  is  usually  wise  to  change  the  dre£«ing  at  the  end 
of  the  second  or  third  day.  If  much  discharfje  is  found  at 
ihiK  time  the  canal  should  be  irrl^tcd ;  but  if  the  parts  arc 
dry  this  is  not  necf^ihiary.  The  luht:  may  ht-  rr-movfd  at  the 
iirst  drfSsJiig  and  the  tampon  ol  gau^c  subsiitutej.  The  only 
unpleasant  sequel  which  can  result  from  the  operation  is  the 
possible  n^irrowing  ol  the  canal  from  cicatricial  contraction, 
and  this  can  be  avoided  if  the  parts  arc  properly  apposed 
after  the  operation  and  held  in  position  for  twenty-Jour  or 
forty-eight  hours. 
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Etiology, — Tbc  devtlopmenl  of  a  new  gnyvtlh  of  an  oslsc- 

jous  charscCcr  ui  tbc  (^xlrrnal  C'dna\  has  brrti  attributed  tci 

v^fiimfi  causfs.     It  vii\^  UirniCt\y  \u[Ji>oscd  thai  a  K^^^'y  or 

rhcumMic  diathesis  prctlisponcd  to  the  condition,  :ilthou^4i 

fttaiistics  fail  to  bear  out  this  view;  and  the  same  mnv  be  snid 

i[  specific  disease > 

Penktent  irritatiori  of  the  exicrn:t1  auditory  canul,  ««pe- 

ially  by  the  presence  o£  a  purult-nt  secretion  such  as  occurs 

In  individuals  ^uffenn^  from  neglected  purulent  otitis  media. 

*cfin^  til  \t<'.  the  tiukst  cnuuiuin  en  Iain  (:;njse  ior  ihr  [lcvrlii|i- 

icnt  ol  these  bony  growthv     Race  also  exerts  .a  decided 

iiifluCLice,  the  ^roivth**  being  more  commonly  met  xvith  ainoug 

Europears  lH;in  nmong  the  inbnbilants  oi  our  counirjr.  al- 

thoujfh  amoiijj  the  aborigines  they  were  oi  frequent  occur* 

rence,  as  i*i  proved  by  au  eiamiuation  of  skulls  discovered 

^^  through  sircha^ohig'icil   research.      The    natives  of    l\\c    Ha- 

^■maii^D  Islands  also  manifest  the  cnudiuon  quite  commonly, 

aod  from  \ht'lr  :i(]ii:iric  liahiT<i  t1ii«  f,iLl  Ic-tids  ^{reat  wei^^'lit  In 

^  ihe  argument  ihul  llie  irritalittg  ucliim  nf  salt  waiter  cxeils  a 

^piiit)«t  important  inHucncc  in  the  formation  of  these  osseous 

growths. 
r  Their  occflsionai  occurrence  in  successive  gencmlions  in 

^■the  same  family  seems  to  point  to  a  certain  hereditary  prcdis- 
^■:|K>ftiti^m,  :ulEhou):h  ih]«  i«  Inr  from  proved. 
^B       Psithology, — The    ponitm    ni    ihe   ran;il    in    which    these 
^■^ovihn  are  most  frequently  fotind  is  cither  the  jimcliofiof 
t!ie  uirlilaginriiis  and  bony  mf-;tlii%  or  the  drcjier  pnrlion  of 
the  osseous  cliantLcl.     They  occur  in  two  forms,  either  4i5  dis- 
tinct pedunculated  masses,  or  as  protuberances  Irom  the  bony 
wall  arising  by  a  hrnad  ba?te.     In  structure  they  may  be  cilher 
cancellous  or  hard  as  ivory.     A  sinple  bony  m:iss  may  be 
pFCScni,  or.  as  more  frequently  happens,  they  are  multiple, 
projecting  into  the  lumen  of  the  canal  from  various  aspects 
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Where  the  canal  is  obstructed  bv  multiple  growths,  it 
prcsE^rves  iEs  circular  form  in  a  irKKlltied  deforce,  the  itpace 
left  between  the  obstructing  masses  lying  in  ihc  skis  of  the 
ine:itttt;-  W  lit  re  a  single  excrescence  ii(  Urge  size  i*  ilie  cause 
ol  occlusion,  tIu*  fiif^:itiis  Is  cunvened  inlu  :i  slithkr  pasvige 
by  the  :i|iEiri>xinMlJini  fif  the  growth  to  thcoppoMtc  wall 

Symptomatology.^ A  small  bt>ny  tvmor  in  the  external 
canal  sivcs  li^c  to  no  subjective  evidence  ot  its  presence,  and 
even  where  the  dcpusii  la  multiple  the  condiiion  nay  be  dis- 
covered only  bv  accident.  When  they  attain  a  f^iiflicient  *i« 
lo  obstruct  the  pasfiaf;;c  to  a  considerable  deforce,  the  Iuik- 
Tion  of  audition  !s  interfered  with.  Certain  other  Bub^ec- 
live  svmptoins  now  n^:ikr  their  a|i]iearjn(X' :  the  fur  ttxb 
full  and  stciiriH-d  up,  lliere  is.  auiophoniji,  and  finite  commutily 
Mibjective  noiiws.  The  normal  secretion  from  the  ivalls  of 
the  meatus  may  collect  beyond  the  tumor,  and.  being  unable 
to  find  exit  on  account  ol  iU  presence^  bca^mes  impacted, 
and  i*xerts  n  steadily  tncrcasing  pressure  upon  I  he  membrana 
tympani  and  the  walls  of  the  bony  meatus.  This  pressure 
tends  to  iricreafte  the  condition  frotn  the  mechanical  irritation 
which  it  causes.  If  the  ;tccumutaiion  i%  nut  removed  aril* 
hciallv.  t)M?  pressure  may  excilc  an  acute  iriRamm.ilion  within 
the  middle  car.  or  an  ^cnte  external  nihls.  This  i*  e.Hj>eciaHy 
prone  to  occur  if  water  is  introduced  into  Che  meatus  causing 
the  masi  to  suddenly  increase  in  volume.  On  the  other  hand, 
an  acute  inflanim.ilti.»fi  ol  the  middle  ear.  arising  from  another 
cause,  may  lead  to  serious  results  on  account  of  Ihc  obstnio 
lion  to  the  exit  of  the  fluid  produasof  the  Inflammation.  For 
lh»  List  reaum  exoMc^ites  of  targe  Ktrt^  l>et^>me  a  menace  to 
lilr.  and  when  once  discovered  ibe  patient  should  bi*  cau- 
tioned to  submit  to  an  exannnaimn  |irriiK|i<.a1l>  at  the  hands 
of  an  expert,  in  order  that  no  extensive  arcumiibliiwi  of  ceru- 
men shall  Like  place  beyond  the  obstruction  nn<\  cau^  com- 
plete occlusion. 

,  The  degree  to  which  these  masses  interfere  with  hearing 
varies  coniiderablv.  Even  when  the  meatus  is  exceedingly 
narrow  the  power  of  audition  may  not  be  noticeably  Impaired 
in  the  orHinarv  intrmmrM^  ni  lite. 

Diagnosis. — Oio^copic  examinaiioQ  usually  renders  the 
diagnocLL^  clear  ai  once.  Where  the  growth  is  i>edunculated, 
bulging,  and  br^x^d.  and  esj^ecially  if  the  surface  is  covered 
by  a  thin  bycr  of  cerumen,  the  examiner  may  at  hr^t  be  mis- 
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led  as  to  the  character  of  the  obstruction,  the  appearance  pre- 
sented in  these  case*  being  quite  slniilar  to  cpitliclial  tUhrit 
mixed  with  cerumen  closely  applied  to  the  wall  \>{  the  mciitus. 
M;inip\jl;tlic»n  by  means  of  the  ctirctte  at  once  reveals  the  true 
character  of  the  lormation.  Upon  removal  of  the  la>'Cr  ot 
dHed  secretion  upon  ihe  )^urface  by  means  of  the  curette,  the 
inlcgumcni  is  frcqurntly  foumi  to  be  eroded  and  excessively 
lender  lo  ilie  umclu  Undoubtedly  the  eflurt*  of  Ibe  i^aiiE^nt 
to  remove  lhc^c  crusi5  when  ihc  growth  is  near  the  orifice  of 
the  cannl  accouats  for  the  steady  growlh  in  many  instances, 
Loc£tcd  close  t(j  the  drum  membrane,  and  prcK nting  as.onc 
or  more  small  rounded  protubeninccSj  these  bonr  excrescences 
may  resemble  closely  a  localized  bulging  in  Shrapnel's  mem- 
brane, but  here  apain  the  probe  reveals  the  true  condition. 

The  clinic:d  history,  and  the  resistance  offered  to  the  im» 
pad  of  the  ju<ibc\  disclnscs  the  true  nature  nf  the  mass.  The 
haine  piiliilndisUii^uish  it  frocti  a  circnmsunbed  L'xterual  otitis, 
or,  where  the  neoplasm  arises  frotn  a  broad  base»  from  a  symp* 
tontatic  diHii^c  otitis  estcrna. 

Progno5is.^The*ic  neoplasms  follow  a  different  course  in 
diflcrcnt  easea  The  progress  followed  by  any  individLal 
growth  i&  probably  more  dependent  upon  the  caui^c*  rjpcra^ 
live  in  its  production  than  upon  any  other  aindition.  Thus, 
if  it  Is  secondary  to  a  purulent  inflammation  of  the  ml9dle 
mr,  the  niaiiis  will  uuihitibiedly  uii  leiiNr  in  si/it  until  the  trri- 
tatir^  discharge  has  been  controlled.  Those  cases  depending 
upon  diathetic  conditions  alone  undoubtedly  advance  less  rap- 
idly, and  here  the  increase  in  sijftr  is  seldom  ^nHicicnt  to  de- 
mand operative  treatment  unless  an  intercurrent  acute  inftam- 
mation  of  the  tympanum  takes  place,  necessitatinff  ihc  removal 
of  the  exostosU  to  secure  proper  dmlnajfce.  After  removal 
the  growth  d<>es  not  lend  1o  rcappeiir.  We  are  seldom  able 
1(1  restore,  however,  the  normal  lumen  of  the  meatus,  even 
though  iHe  tumor  is  completely  taken  away.  The  local  irri- 
tation which  must  necessarily  follow  the  operntian  excites  a 
certain  amount  of  inflammation  in  the  bony  tissue  ^vhich  leads 
to  hypertrophy  of  the  wall  of  the  bony  canal,  and  consequent 
narrowing  of  its  lumen. 

The  possibility  of  an  exostosis  degeneratin);  into  a  malig- 
nam  neoplasm  should  be  borne  in  n>irK!,  e^prdally  when  ii  is 
situ;ited  near  the  orifice  of  the  meatus  »nd  constitutes  a  source 
of  local  discomfort.    Under  these  conditions  the  patient  con- 
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linually  irritates  the  canal  in  this  rts;{on  by  the  introduction 
of  the  tinker  or  soni<<  blunt  in^trumcnl  to  relieve  the  pruritus 
—a  process  which  serves  to  keep  the  intef^unienc  over  the 
h'>r\y  growl  h  deiuickHi  of  iti  ^upcrlictal  epithelium.  From 
this  const.mr  Iik-iI  irrit;iiion  a  brnign  itMitx^u^  tumor  may  as- 
sume the  foim  of  an  oslco-sarcomo.  These  remarks  would 
scarcely  apply  to  growths  located  in  the  deep  canal. 

Regarding  the  function  ot  the  organ,  the  remarks  already 
made  concerning  the  increase  in  the  size  of  the  tumor  may 
be  tnken  as  an  index  ot  jt&  probable  eSect  fn  this  direction. 
Legion*;  of  Ihts  character  endanger  Viic  only  when  they  act  as 
an  obsiniction  to  free  drainage  from  the  more  deeply  iiittated 
pjrts  vvljfii  ihrse  ;ire  the  scat  of  an  inflamiuatury  j>rijces.v 

Treatment — Wlu-ic  the  cxtj^ttJ^is  is  deeply  located,  iif 
&ina)l  size,  and  gives  rise  to  no  symptoms,  operative  treatment 
13  unwarrantable.  It  i%  well«  however*  to  keep  the  patient 
under  observation,  the  car  being  examined  at  Itntg  intervals 
to  ascertain  whether  the  growth  is  progressive  or  has  ceased 
to  increase  in  si/e.  It  is  surpnafng  bow  narrow  the  fneaiij« 
may  heconic:  and  vcl  impair  in  ad  degree  the  functiott  of 
audilion. 

When  mulljp!e  grovrths  arc  present,  if  the  hearing  i«  not 
noticeably  impaired,  interference  is  scarcely  called  for.  al- 
thoiUgh  the  patient  should  be  advised  to  submit  to  an  occa* 
sional  eiiamination  in  order  that  any  secretion  which  mav 
have  collected  may  be  removed  bciore  it  has  tiecome  im- 
paaed  so  firmly  as  to  prevent  its  dislodgment  withojt  great 
difficuliy.  Sea  bathing  shouhl  bt?  interdtcK^d,  on  account  of 
the  irnlattrig  effect  uf  the  vilt  w.itcr,  and  nt  ttie  same  time  i!ie 
jialEeiit  should  be  cautioned  ^igainsl  allowing  fluid  of  any  sort 
to  enter  the  meatus  since  by  ihi*  mcan^  any  collection  of 
ccrumcD  or  of  de^iquamaled  epithelial  cells  may  become  5o 
augmented  in  volume  as  to  excite  severe  pressure  symptoms. 

Where  the  obslrtieiion  of  the  n:eatu.«  i:^  almoft  complete, 
so  as  to  interfere  with  the  function  of  audition,  or  where  the 
slightest  increase  in  size  would  entirely  close  the  caaal,  tl  Is 
our  djty  lo  removr  ihe  exnsiiiNis,  The  precise  manner  in 
which  ibis  is  to  be  done  will  vary  according  to  its  locaTion. 
its  form,  and  the  individual  preference  of  the  operator 
When  the  growth  springs  from  a  narrr>w  base,  and  is  sitti- 
ated  near  the  entrance  of  the  bony  c^nal,  it  is  usually  an 
easy  matter  to  separate  it  by  a  chisel  introduced  into  the 
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meatti?,  and  if  carefully  conciuctcd  the  procedure  dors  not 
endanger  Ihc  parts  xvithin  the  lynipanum.  Whei^  more  than 
orw  growth  is  prescni.  or  when  llic  condition  occur*  clo*e 
tolhc^drum  membrane,  or  springs  (rorn  :m  excen^vc  attach- 
mem,  this  simple  n^Jistire  h  noi  cffic.icious,  ns  wc  have  do 
lucan*^  vt  proa-ctiiig  the  (IcciJcrMruciurcs.  Murffiivcr.  llm*c 
growths,  springing  fn»m  a  broad  biisc,  ,nrc  usLj<tlly  of  an 
ivorj'likc  hardness,  and  arc  but  link  oflcctcd  by  ciiiscls 
small  cnouifh  to  be  introduced  into  the  canal,  the  in,siriimcnt 
frequently  glai^cing  from  the  fiurface  ol  the  tumor  and  inflict- 
ing serious  injury  upon  th<"  pans  beyond.  The  suffjical  en- 
gine may  by  used  in  these  cases,  the  base  of  the  growth  being 
jicrf(]i;tlei1  hy  uiean?«  oi  hne  drilU,  thus  wc^iikenTiig  lis  attach, 
ment  to  the  wall  of  the  meatus  and  permitling  its  removal 
witJi  cutiini;:  lustrumcnLs,  or  the  entire  obstruction  txiay  be 
cut  away  with  a  properly  constructed  burr.  Where  one  is 
lAmJiiar  tvith  the  mnnipuL-ition  ot  the  dental  engine,  the  opcr* 
aiion,  if  carried  out  in  this  manner,  can  be  performed  with 
greater  fcaft'tv  than  by  any  other  methiid. 

Wherc  the  (growth  is  so  large  as  to  render  it  Impossible  to 
dhcover  the  exnct  site  of  its  aiiachment  it  is  well  to  expose 
tiK?  orifice  of  Ihr  Ixiny  amnl  by  an  incision  behind  the  auricle, 
;i(kI  to  displace  the  auricle  forward  so  ^-^s  to  f^^am  better  access 
to  the  bony  mcatuA.  The  opcr.tlLvc  techniciuc  in  the  same  a^ 
that  already  detniled  for  the  removal  ol  foreign  bodies.  Alter 
this  haa  been  done,  cither  the  chisel,  the  drill,  or  the  burr  may 
be  ufted,  according  to  the  preference  of  the  operator 

Whore  the  growih  is  liicatcd  upon  the  posterior  wall  it 
should  be  remembered  ihat,  a]ihi}uKh  the  lunior  may  be 
irburn;itrd,  ihr  tl^Mie  of  the  ma^lDid  iWeU  is  <:<impara(]vely 
soft,  find  if  the  chisel  is  employed  To  remove  the  grow  iti  it  is 
rouch  simpler  to  remove  a  thin  lamella  Irom  the  mastoid,  to- 
gether with  the  tumor,  than  Im  attempt  to  chisel  through  The 
base  oi  the  groivth.  Less  traumatism  is  inHicted  upon  the 
fturroundin;-  part*  by  this  procedure,  and  the  ultimate  result 
is  correspondingly  more  saiisiactory. 

Whrrr?  a  [lunttrnt  otiris  mrdi^  of  hmg  ilurnlion  is  present, 
exostoses  oF  modrinle  si/c  should  he  rrnioved  tin  acciiunl  of 
the  pmbabiljly  of  ^  steady  growth  with  the  ci>n^c(|uen(  ol>- 
Mructicn  to  free  dnsinnge.  In  such  cases  it  would  be  much 
better  to  detach  the  auricle  than  to  attempt  to  operate 
tlirough  the  canal.     If  Uuu  is  done,  we  may  at  the  same  time 
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remove  all  carious  bone  from  the  tympanum,  and  clfcct  a  cure 
of  the  pumlcnl  otilid. 

ConDermDg  intenial  mecticat£on  but  lillle  can  be  said. 
Ami  rhcuni^ttic  remedies  cxcn  practically  no  influerc«  upon 
the  progress  of  ihc  local  condiiion,  and  ii  is  only  where  a  dis- 
tinct ftpt^ciftc  hisltiry  imu  he;  rlicittd  That  we  bavr*  any  reason 
to  \hi\h:  for  improvement  following  the  admiiUHlralinr  tti  In* 
ternai  rcmeJtcv  If  the  osseous  niaski  within  ihc  >n<^.itus  is 
considered  to  be  of  syphilitic  origin,  the  adminhuation  of 
large  doses  ol  iodide  ot  potassium  should  be  iritd  before  re< 
sorting  to  operative  procedures.  Even  in  ih^jwj  most  iavor*, 
able  cases  the  results  arc  often  disappointing. 


i. 


CHAPTER  XVL 


WOVNBS  AND   INJUWES  OF  TlIE  MEMBRaNA  TYMrAKI, 

j^Uology.— Tlic  p;irh'no[i  srpiinUmg  the  mithllc  riir  fTOiii 
the  external  partioti  of  tlic  conduciiiig  niccliauism  may  suHcr 
injury  cilhcr  by  direct  violence  from  inAlnimcnts  introdticcd 
into  itie  mcaliis.  or  its  coiilinuily  mny  be  destroyed  by  indi- 
rect violence,  by  the  sudden  conden&alion  of  the  oir  within 
the  meatus,  as  when  a  heavy  gun  is  fired  close  to  the  ear, 
or  when  one  is  in  ihe  vinnily  of  a  heavy  explosion.  From 
the  snitomic?!  simcture  of  the  drum  mcmbmne,  we  rerrcm- 
ber  that  its  »ii|>enor  portion  \%  directly  cniitinnou^  with  thr* 
integument  o(  the  superior  wall  of  ilic  inc^itus.  Tractioti 
upon  the  auiiclc,  ihcreforc,  cspccidlly  in  children,  may  pro- 
ducc  &  rent  in  Ihi^  portion  of  the  mcmbrnna.  irriluttng  5ub> 
stances  iniroduced  into  the  cnnal  lor  the  relici  of  pain  in 
the  c-ir,  or  for  toothache,  may  produce  a  superficial  inflam- 
mation of  the  lining  membrane  of  the  canal  and  of  the  drum 
membrane;  in  iIip  ^.ainc  nciTitirr  a  vegetabli^  ]»arasiir  grow, 
ing  within  the  meatus  c-ausc<^  a  dilTdsr  external  otitis.  When 
moderate  iii  decree,  ftuch  an  infiainmAtion  amounts  to  nothfng 
more  than  a  dermatitis,  the  snpcrticin!  epithelium  being  cxfo- 
Hated  and  the  deeper  layers  C7cp03cd.  When  the  inflamma- 
tion is  of  greater  intensity  actual  tisane  necrosis  takes  place, 
and  ibc  drum  membrane  maybe  perforated,  thns  evposing 
the  tyt^panic  cavity  not  only  to  infection  from  the  air,  but 
also  to  the  direct  nction  of  the  snb«iance  which  has  excited 
the  infTammatioit  within  the  c<in;il  and  has  censed  the  perfora. 
tioii  in  the  mcmbrana  tympani.  A*  a  result  r<f  this  wc  have 
inflammation  of  the  middle  ear  grafted  upon  the  already  ex- 
isting irfl.immntion  of  the  cxiernnl  tneatus.  Perforation  of 
the  membrane  from  infUmmation  within  the  tympanic  cavity 
is  of  secondary  importance  to  the  ori^nal  disease,  and  pre- 
sents no  charactrrifiTitr  ftaTnrev. 

Pathology. — From  the  inlri.xluclii.>n  of  instniments  into 
the  carnal  injury  to  ibc  inembrana  tyinpaui  is  usually  effected 


292    WOUNUS  ANE)  INJURIKS  OV  THE  MfcMIIKANA  TVMPAM, 


I 


in  the  upper  and  posterior  qundrant,  since  this  region  is  mo« 
accessible,  the  ur^Ie  r<>rm<?d  bcfp^e^n  the  cartilaginous  aitd 
bony  canal  prolccting  the  :intcrior  portion  «i  ihp  membrane 
from  Injury.  Wlicn  the  rupiurc  follow*  a  sudden  condcn&a* 
li^ui  [»f  ;iir  in  tlif  nie;i1ii>,  either  from  u  Wow  u|ion  the  ear 
or  from  an  explosion,  the  rent  is  most  frequently  situated  in 
the  po^tcrO'Supcrior  quadrant*  from  the  bet  thai  the  greatest 
breadth  ol  Ihc  tympsinic  cavity  iits  in  this  region.  Owing  to 
some  irregularity  in  the  position  ol  the  structure  an  accident 
ol  thia  character  rnay  produce  a  rupture  in  the  anterior  por- 
Iiun  of  the  mem[>ranc-  Following  traction  upon  the  auricle 
the  upper  part  is  mosi  frequently  torn,  and  here  the-  rupture 
is  usually  cijnf]nc[!  to  the  i  c^jnu  of  Shrapneirs  membrane,  the 
DiembranA  vibnins  toeing  tu  an  extent  pnitccled  by  it»  tooiW 
attachment  to  the  mcmbrana  i^accida.  Openings  into  the  tym- 
panic cavity  arc  usually  sinjjle  when  of  traumatic  origin.  bvtX 
occafiionally  multiple  perfonilions^  are  fcnimh  They  vary  in 
shape  from  a  simple  rent,  the  edges  of  which  are  only  slightly 
separated,  to  an  irregularly  circular  opening,  as  occurs  w^ben 
the  hiice  IN  considerable,  or  when  (he  riK'nibivuie  is  very  lenv-c!. 
If  the  septum  is  lightly  stretched  the  elasticity  of  the  struc- 
ture separates  the  edges  of  the  tear*  giving  the  ;Lp|>earance  of 
a  certain  Io?;s  oE  substance. 

i'ollowing:  the  introdnctinn  of  chemical  irritants,  the  de- 
struction depends  upon  the  activitv  of  the  chemical  agent  in- 
stilled. 

We  have  purposely  omitted  the  cases  of  rupture  follow- 
inp  sevcie  injuries  of  ihc  cranium,  since  here  the  aural  affec- 
liim  lis  of  but  slight  iniporiauce  in  comparison  wilh  ilic  frac- 
ture of  the  base  of  the  skull  or  the  cerebral  concosHon.  The 
drum  membrane  in  Iheisc  cases  maybe  injured  either  by  a 
blow  upon  thc«idcot  the  head,  which  sud<Iciily  comprcKscs 
the  air  within  the  canal,  or  by  a  blow  upon  the  skull  which, 
by  the  force  of  impact,  subjects  the  bony  nnf:  to  great  pres- 
sure at  one  point,  and  cnuscs  it  to  yield  slijjfhtly,  rupturing 
the  attached  membrane. 

Where  iht  iniildlr  *rar  ber<mie*;  secondarily  involrwl,  the 
pathology  docs  not  differ  from  tliat  of  a  middle-ear  inflamn^u 
tion  from  any  other  cause  except  in  the  fact  thai  k  is  usually 
pundenT. 

Symptomatology.— When  the  drum  membrane  has  beeti 
torn,  the  first  symptom  is  severe  pain,  referred  to  the  deeper 
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pr\Tt  of  the  OTfjan.  Coinciflent  with  this  there  U  a  very  de^ 
cidcd  imi>;nrrTicnt  in  hraring  and  ihe  development  of  loud 
jiiibjectivc  noises-  Vcriigo  oidinaiily  occurs  folluwjng  a  blow 
Lijion  the  ear,  bnt  this  Is  due  ralher  lt»  a  5u<ldei]  iiicrense  tn 
labyrinthine  tcnMon  than  to  rupture  ol  the  njcmbraiia  lym- 
pani.  Very  soon  the  patient  is  conscious  of  a  watery  dis- 
charge  wiipiin  the  mealut^and  the  acute  pain  which  was  pres- 
ent immetiialcly  alter  ihe  injury  becomes  dull,  throbbing,  and 
more  diffuse.  Upon  blowing  the  nose  the  attention  is  at  once 
attracted  by  the  passage  of  the  air  through  ihe  ear,  ivith  the 
pruduclion  of  a  high.pitcbed  whi!!;tling  soimd.  If  secretion  is 
jircficnt  the  hi^h-ptlchcd  note  is  fdlhiwed  by  bubbling  snund^ 
ii5  the  air  passes  through  the  fluid.  Where  the  rent  is  large, 
the  pain  is  usually  of  shorter  duration  thnn  when  but  a  small 
opening  is  present  The  rea50ti  of  thia  ia  that  the  copious 
serous  iransud.ition  which  immediately  follows  the  injury 
6nds  a  ready  means  of  exit  from  the  tympanic  c:«vity,  and 
producer  1e«K  pressure  upon  the  pans  than  where  but  a  small 
U|M-ning  exists. 

The  subscr[ueni  progress  of  the  case  will  vary  according 
a9  the  middle  car  U  or  iH  nut  involved.  In  the  6r?t  instance 
a  rather  long-continued  siippurativc  process  not  inirequcntly 
lollows.  while,  if  the  tympanum  escapes,  the  rent  of  its  outer 
wall  may  close  perfectly  in  a  lew  days,  leaving  no  symptoms 
behind. 

Diagnosis.— A  recent  rupture  is  easily  made  out  on  cxamE^ 
nation,  u^  irregular  eontour  being  marked  by  a  delicate  line 
where  the  rupture  is  linear  (Fig.  91),  or  by  an 
apparent  !<)ss  of  substance  over  the  affected 
region  where  a  circular  opening  is  preaeni. 
Throutfh  this  opcninp  the  mucous  lining  ol  the 
middle  ear  appears  red  ami  congested*  throw- 
ing a  bright  rcHex  back  to  the  eye  irom  the 
moisture  upon  the  inner  tympanic  wall,  The 
history  of  t-r;iumatifim  in  the  region  of  the  tar, 
or  of  any  inJLry  to  the  sktjll,  followed  by  Jin 
auiil  diMrharge,  >hinild  Ii^atl  to  a  caicfnl  c\- 
amination  for  any  evidence  of  injury  to  the  drum  mcnibrarc. 
Where  Hfc  rent  occurs  close  to  the  margin  of  the  ring  it  may 
escape  recognition,  unless  the  entire  line  of  attachment  of  the 
membrane  be  inspected.  Wounds  in  ShrapneU's  membrane 
arc  less  easily  recognised  than  those  in  membrana  vibrars. 


'id.   q I.— 'Linear 

m(<ihhranii  tym- 
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ovring:  to  tlic  naturni  flacciclity  of  (hu  part  Evidences  ol  & 
previous  rupture  aic  the  presence  upon  Ihe  »ur[acc  oi  the 
drutn  mcmbnine  of  miiiute  blood  cUit^,  corrcfpcndmg:  in 
po&ition  lo  the  outline  of  ihc'  rent,  itnd  the  cocxislcnce  of 
ddicaie  radiaiin^  vessels  along  ihh  line  which  Imparl  a  iJigbt 
pinktsh  ttngc;  tu  tlir  ufTccicd  aicra.  Thc^c  vessels  Ijcxotni^  vhi* 
blc.  iJwin^  to  the  increased  va^cularily  incident  lo  the  rcpara- 
live  process.  The  presence  of  minute  blood  dots  in  tUc 
meatus  also  points  to  a  previous  injury.  These  appearances 
arc  of  prnctical  vnlue  only  in  medico-teijal  cases^  where  wc 
may  be  c^^lk^d  upon  lo  detcrmmc  the  cilcct  on  the  ear  ol  a 
previous  injury. 

Prognosis, — An  npcrring'  mafir  fnlo  the  tympanic  c^vJiy 
as  a  sui^ic^l  procedure  is  oitc  of  ihc  amplest  opcrnttii'c  incaa- 
urc»  employed.  It  iA  cjuilc  diUcrcnl,  however,  it  the  open- 
ings occurs  as  the  result  of  an  accident,  when  the  meatus  may 
contain  an  abundance  of  inkctious  materiat,  which  thus  j^aitiH 
aecess  to  the  mucoun  lining' of  the  tympanum;  here  it  is 
easily  absorbed  and  pn.>dtic<^s  characteristic  results. 

On  account  of  this,  an  accidenial  rupture  of  the  mttra^ 
brana  tympani  at  the  haiuh  of  the  .nnrgeon  in  attemptinff  lo 
remove  a  foreign  bixly,  either  with  ihc  syringe  or  ciiretle.  is 
»eldom  Jollowcd  by  untoward  rcsvilts;  while  the  same  acci- 
dent inflicted  at  the  hand  of  the  patient  might  lead  to  f;ital 
eonsc<iuenccs.  In  the  one  case»  il  proper  precautions  have 
been  taken,  the  part*  are  in  a  ihoroui^hly  aseplic  condition 
before  the  traumatism  has  oceun^diand  hence  no  infection 
follows,  while  the  reverse  is  true  in  the  bttcr  instance. 

In  general,  the  prckgnosis  both  fur  ihe  ullimaie  closure  of 
the  opening  and  The  resloralton  of  Ibe  |Kiwer  tsf  smdilion  i% 
fairly  good,  if  the  cnsc  comes  under  observation  before  a 
chronic  purulent  infiammatton  has  supervened.  IJ  ihis  1ms 
occurred,  the  result  will  depend  upon  the  condition  oi  the 
parts  as  revealed  by  the  examination,  independent  ul  tl 
cause  which  has  produced  it- 
Treatment. — As  the  surgeon,  no  matter  how  expert,  will 
occasionally  wound  the  membrana  lympani,  no  insirnmeni 
should  be  inscrled  into  the  ii^eatus  before  lbi?t  ch;uin(rl  has 
been  thoroughly  cleansed.  Even  tii  ren»oving  foreign  bodies 
by  means  of  the  syringe,  the  solution  employed  SEiould  be 
antiseptic  in  character,  in  view  of  the  fact  that  the  tympanum 
may  be  accidentally  entered.     Under  thc&e  conditi;>ns  it  is 
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only  neceswiry  lo  cirv  iJie  parts  H;fhily  with  cotton,  dust  a 
liltlc  boric  acid  along  the  margins  o\  Ihu  wound,  and  occlude 
the  meatus  with  a  pledget  of  sterilized  cotton.  A  liulo  se- 
rous  discharge  mav  f<ili<iw,  m  which  cisc  the  patitiit  Js  direct- 
ril  toclu^tige  ihe  cottnn  as  fie4|uc»llv  as  it  becntncs  salur:i(ed. 
No  Other  treatment  is  necessary,  the  parts  resuming  their 
nonnaJ  cundiiion  in  from  twelve  to  twenty-four  hours,  even 
when  very  ircc  scrojs  discharge  has  supervened. 

When  seen  sit  a  later  period,  or  in  cases  whci"C  it  is  prob- 
able that  Infection  has  taken  place.  local  bloodletting  irom 
the  region  in  front  of  the  iragui;  may  ubort  ihe  intlammalioii. 
If  ihf  opening  through  the  drum  membrane  is  cxceedinjcl/ 
minute,  and  the  middle  csr  i:iml£ihis  a  large  aniouiil  of  iliiid, 
the  wisest  plan  is  to  ni^ike  a  free  incision  through  llic  drum 
membrane,  at  the  same  time  incising  the  opposite  internal 
wall  of  the  tympanum.  This  evucua1e?i  the  contents  oi  the 
cavity  and  depletes  the  vessels  upon  its  inner  ^vaJl.  The 
measure  is  followed  almoivt  invariably  by  a  prompt  disap- 
pearance of  the  symptoms,  the  wound  closing  in  from  twenty- 
four  to  forty -ci^hi  hours.  We  sometimes  meet  with  cases  in 
which  Nature  hn*.  already  sealed  the  opening  by  the  deposit 
of  a  small  blood  clot  upon  the  externa!  Mirfiice  of  the  clrum 
membrane.  Nu  attempt  should  be  made  to  remove  Ihia  un- 
less there  is  severe  pain,  as  healing  invariably  lakes  place  if 
the  clot  is  allowed  to  remain.  Interlcrcncc  with  it  may  pos- 
sibly iniect  the  cavity  and  be  followed  by  severe  inflammation 
of  the  middle  ear.  Acute  or  chronic  otitis  media  following 
the  aeci^lenv  calls  for  the  treatment  indicated  under  the  dis- 
cussion of  these  disease*. 


///.    DISEASES  OP  THE  MIDDLE  EAR. 

The  emirc  middk  ear.  from  the  pharyngeal  orifice  of  the 
Eu&lnchi;iit  tiihc  ici  tlit^  inner  surface  of  the  mciubnmu  tim- 
pani, is  covered  wifh  mucous  mrmbriinc ;  lliis  is  supplied  wtih 
glafiduhr  siriidurrH,  In  vimc  pail^  very  rit:hly.  wlnl*r  in  (jIIut 
parts  tlicy  arc  rather  spiirscly  distributed,  for  the  purpose  of 
keeping  the  membrane  moist. 

The  paiholo;:ical  processes  met  with  here  may  involve 
cither  the  entirt  refjion  or  wime  single  portion  of  it.  Consid- 
erable confusion  exists  at  present  in  the  classificaiioii  of  dis- 
ease* of  ihe  middle  ear,  and  many  cases  in  which  the  Huttaehi- 
an  cnral  :dnm"  is  Jifffrted  iirr-  rliisvifird  ;is  casr^  of  otitis  media, 
while,  oa  the  other  handj  certain  manifcstationh  within  the  tyu>* 
panum  dependent  not  upint  inflammatory  change^^  but  tipun 
ceriaincondiiionsot  the  blood  vcssclsdislributcd  to  the  parts, 
arc  also  conMdcrcd  under  the  same  title.  It  should  be  remem- 
bered that  the  Htiid  effused  x\\  a  simple  inHainmaticn  of  a  nui- 
coiifi  membrane  is  .in  incre:ised  amount  of  the  norm^il  sccre- 
lion  of  the  membrane,  and  nothing  more.  The  presence  of  a 
purulent  efTusinn  a*  the  primary  resull  of  such  an  tnflamm 
lory  change  in  a  cavity  lined  with  mucous  membrane  is  ii 
possible;  in  order  that  the  fluid  shall  be  purulent,  infection 
must  take  place  from  the  outside,  or  the  tnHammaiion  musL 
be  infectious  inim  the  hrst.  and  involve  not  only  the  mucous 
membrane,  but  the  underlying  connect ive-1  issue  structures. 
The  affections  in  which  ihe  mucous  membrane  alone  i«  in- 
volved have  been  denominated  as  catarrh  of  the  middle  car. 
From  the  derivaiion  of  the  term,  thi*  name  Indicates  simply 
an  increased  arn*>nnt  of  *ieL-retion,  Suth  an  inflammatnrA'  prr*. 
cess  may  involve  the  Eustachian  tube  ahuic.  giving  rise  to  tubal 
catarrh  or  catarrhal  salpingitis,  or  both  the  lube  and  the  tym- 
panum m.\v  be  involved,  in  which  ease  wc  have  si  tubo>tym* 
panic  catarrh  or  salpingo-tympanitiSn  In  this  last-named  dis- 
ease the  inflammatory  process  ]£  chiefly  confined  to  the  tube 
and  seldom  goes  beyond  the  stage  of  congestion,  changes  tak- 


EXPI.ANATIOM   OF   ?I^TR   V- 

App«anu\fe  of  ihc  membrane  in  tubal  CAiArrh,  Exasscration  of  an- 
terior 4111)  iMULcriur  fuldi^  Short  ptoccii  pruinint^nL  MuIIcua  b^n^lc  fi^rc- 
shorE^ncJ  1  milic^-itrnj^'  markfcl  rrinclinnf,  L^M  rrMnr  loiiL  No  cvidercct  ol 
COfl^csiliud  111  mCLtitiTalic  ui   lyiit[ikirijtiL. 

3.  rh«  normal  membrane  lymp^.  The  congntion  along  the  ^jrMfrior 
bcnTcr  of  The  inA)iubriun>  rira»  due  lo  the  ptoIon^J  picscncc  of  ihv  apcculvoi 
In  ihr  cin>L 

J,  Otilit  txicdh  puniknlA  ruiduo,  with  cohc*  of  the  malleus  and  incu», 
ThfCT  K  n  tnM  prrfr»n*lion  :tUov*  the  »h(irt  proems.  Thf  inallnw  hiimllr  14 
adbcTtnt  W>  the  iniemnl  tyTOpamc  vp-nll,  which  is  p^'^'^'^'y  ^-'ovcred  with  a  uon- 
nrrrrtinu  mcmhrjne-  Thtu  t»  w:LnTinjE  pmtrrlnriy  ovpt  the-  niche  at  [he  round 
unrdow.  antl  antrriorly  oivcr  the  rriimncc  ro  iht  Eustdchian  lube. 

4.  Funileni  oiltU  mrJifl,  wiih  rttensiu'  ijorniuiim  of  ihr  mr^rrlb^l^a 
vibronft  and  di^pU^ement  of  the  ofii^tclcj*.  The  lonj;  ami  of  the  meux  the 
pcoltrior  (ru&  of  ihe  si-tpcsp  and  the  niche  of  (he  round  window  nrr  visible. 

S-  Chronic  ourrhal  otilu  media  <hy|wrlTOphfc  form^  Mallfrut  shaft 
roLAieil  upon  in  loni;  sixi*  atid  jpiMit-ntly  i(icie<«aeil  in  breuiItlK  Then?  Me 
t^vrnX  »rvAi  iif  ruhifii  aiirm  in  ihr  mwvfiriirie. 

6u  Scrojh  effiii^icrL  in  middle  cor,  with  conj^eitton  of  memlrrana  tiaccidA 
The  level  of  the  fluid  i*  diiiincL  Thk  condliion  is  often  prrfteni  In  tobo- 
tym  panic  i:onj;c«lioci- 
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7.  ChnMiic  cBlATrLial  otitbi  mtxIU  ihyj>rrpljiiL[[r  chbirr^r*^  lubfcquent  Bo 
hypertropMc  tnflimfnadcrni,  Mcmbraner  wractpd-  Mallcun  harilir  r->rc- 
tihnrlencd,  And  Jijiparrntly  njru^w  Uorn  rvTaiiun  ujjon  long  fliri*,  Ai^lhnlnnn 
hRiESih  mcmhr^n;)  ri^r rHd*,  nt.  ihown  b^  deprc*nion  ahuw  »h[»rt  procets. 

B.  RriFAction  of  nicmbr^nj  ()'mpxnL.  vtixU  sligtit  ^oip*h<jn*n3nK  of  the 
iiijUrut  lutiiiire-.  This  dppcjirAncF  i*  C-ft«n  obiervH  in  r>at»rnu  Mllh  cnbrjf*- 
moll  or  the  pharynx^d  ioumI,  «hci  ntjffcr  rrtim  tri-ratrJ  all^icks  of  tubal « 
tuln-lymiMnk  rfmg<r»irw)r.  The  inrmSrane  btcomct  rvl4xrJ  and  attiT>u:il«d, 
Ukd  •rnlti  inwAfd  upon  ihc  inkmal  Tvirp-iric  wall.  30  ihal  the  lorig  Mm  uf 
thcinius  aad  ihf  inrudo-«lHtprdiJil  ^iftri^tilinn  jrr  m^tly  rcrognif^d- 

,  9.  Inlcnsc  conit^.^lion  of  mcmbrann  fiMcitJA  And  of  mLr^ubrijiJ  plfxuA. 
The  mrmhrniA  vibrant  nonnal  in  fnrii  not  aiij^ceni  to  riftcnsiVf  ^iiiiciilflr 
plem.  Such  or  appearance  chancientt9  1h«  ^ni  Hla|^  of  ftculc  puruknl 
Olilis  medb. 

lOt  Acutr  punilmi  ohtU  Tne<Ib,  with  bulj^nif  of  mcmbnuiik  ^ac^id^  and 
dhpUrrmmi  ni  ^idj.irrnT  wnll  of  tricuus.  The  iiir^tnbmna  ^ibmni  h  pMtULly 
Hdden,  hut  thr  ponicm  viiiblv  r^  norm;il  in  co\ot. 

II.  Clniinic  pun^cni  otilit  (ricdia-  There  ii  4  |>crfi>i<itioii 'iboar  ihc  »hott 
procv«f,  through  which  a  mau  of  granulaii^n  tiuuc  protrudr^-  Ihc  mem' 
fmoA  vibmnA  Is  warning  qm:t  the  tympanic  orifice  «f  the  Eu^tJLhiaii  lube. 

13.  Olitii  mrdia  puniffnlfl  rrsiduEt,  Pfrfnmfiim  In  puutrHnr  infrnorqu«U 
nutt'  The  Appearance  {%  chiirAcIcnstic  of  acute  <:on)fcslli^n  m  it  occurs  in 
tbr^r  CH^.    Thr  Ttirgeicencr  i4  rnnAn^il  ir>  rhe  rrj^ion^  richly  Mippll^if  iviih 
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i^  place  in  the  cavily  t^i  the  anddlc  car  being  almoai  cfilircly 
*ICconc)xiry  to  i\n^  ami  cicpcading  ijpi.m  the  [)hy^i<:id  coiulilii^n 
of  reduced  pre&surr  within  the  tympanum^  due  to  closure  oi 
'Alt  Eustachian  canal.  The  di^e^se  is  really  ^Ipin^iEis.  which 
^jteondarily  haft  given  Hse  10  certain  physical  cliaiiges  wkhin 
thr  drum  catniy  dii^cerniblf?  upon  nlcisrtipit;  rx;ini  111:11  ion,  :in<I 
scarcely  deserves  rccogiution  as  an  individual  aflcciionn  The 
»e|»urAHou  of  these  two  varieties  \%  made  more  k>r  cinLvciiieucc 
in  classilicAtion  than  lor  any  other  reason. 

In  other  instances  the  tympanum  is  the  primary  scat  of  ft 
superficial  intlamniat ion  with  nu  involvement  of  the  connective- 
tissue  frantework-  In  such  cnses  the  ch;inges  arc  usiinlly  con< 
fined  to  the  louver  portion  of  the  tympanic  cavity  or  10  the 
alrium.  The  epityiripiinit:  ^ipaee  i<  nol  involved,  «rd  the  in- 
llammatary  process  results  in  the  pouring  nut  of  an  increased 
citnouiil  of  normal  secrelion.  M'hi{.:h  fill^*  moi^  or  le^s  com- 
pletely, ilie  middle  ear.  The  mucous  membrane  covering  Ihc 
intcnial  MLrlacc  ot  the  mcmbrana  tynipani  participates  in  the 
process,  and  the  membran:i  may  be  »i  inliltrated  a$  to  rup- 
Ure  from  the  increased  pressure  caused  by  the  pent-up  score- 
Iton,  The  rupture  ol  the  membrane  in  such  a  case  depends 
not  so  nitich  upon  a  deep-se.ited  infl:mimatory  process  ns  upon 
ihc  increased  pressure  to  which  ihc  membrane  is  subjected 
from  the  seeretion  within  the  cavity,  although  in  severe  c:i«ei& 
il  is  probable  that  the  entire  thickness  of  the  membrane  is 
involved  on  account  oj  the  free  ana&tonio^^ia  buiwcen  the 
vessels  oi  the  inner  and  outer  layers.  After  perforation  has 
taken  place  this  form  of  inflammation  m:Ly  become  chanE^ed 
in  character  from  the  inlcciion  of  the  discharge  from  with- 
out, after  which  it  runs  the  typical  eouriieof  a  purulent  in- 
tlamm^iion. 

Such  are  llic  «:hangcs  present  in  llKwe  ease:*  where  a  sim- 
ple catarrhal  inflammation  occurs  within  the  middle-ear  tract. 
Both  in  tubo-tympanic  catarrh  and  in  acute  caiarrhal  tnflam* 
mation  ol  the  middle  ear  we  may  have  a  solution  ol  continuity 
in  the  drum  membrane  ;  in  the  tubo-tympanic  lorm  this  rup- 
ture is  due  simply  to  the  pressure  ol  the  flutti  with  which  the 
cavity  U  filled.  If  Is  probable  that  rupture  never  ocenrs  in 
these  caKs  if  the  menit>r:ine  is  not  atrophic  Irom  a  previous 
patholofj^ical  process,  This  Huid  is  luit  ihe  result  of  inflani- 
maiion,  but  of  a  serous  IniiiMidaiinn  simply  from  the  ovcrdiv 
tended  vessels.    The  fluid  collects  in  the  atrium  although 
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fmrkKii();iti<in  tuny  l;ik<^  pbjct!  frnm  ihc  numc-rriiis  mitiplica* 
lioTi!^  iti  the  upprr  part  oi  the  cavity,  tiic  fluid  culcring  the 
atrium  in  obedience  lathe  tawsol  gravity.  In  acute  catsirrbal 
tyniparitU  the  Iranhudalion  is  ol  tnHftmmatory  origin,  and 
this  inflamtniitory  process  may  be  a  factor  of  some  impor> 
tancc  in  causing  the  rupture  of  the  membrane^  although  ii 
i»  certainly  iLOt  the  principal  one.  Meri;  the  ainum  atone  i* 
affcctt'tl,  ahlifiiigh  the  tympanic  vault  tiiay  be  involved  sec- 
cndnrily  From  siihst.-quenl  infection  of  iht?  Ji^pcti^rge. 

Where  the  iiiflammatiwn  is  purulent  from  (he  start  we  have 
those  structures  primarily  involved  which  arc  richly  supplied 
with  conncclivc-ti^uc  clement,^.  By  recalling  the  ;inatomy  ol 
the  lymprmic  cavity  we  remember  that  the  vault  ol  ttic  lytn- 
panum  contnins  numerous  duplicaiurcs  of  mucous  mcmbratit, 
these  being  so  fully  developed  in  M^me  in^tancus  us  to  com- 
pletely fill  the  entire epilympimic  space;  the  connective- tissue 
fmmcwcM-lt  of  these  folds  present§  a  favorable  site  for  the 
growth  of  the  thiclcria  of  Mippiiration.  When  tnfectitm  nf 
this  tissue  occurs  we  have  an  inHammation  set  up  which  dif- 
fers in  no  respect  from  a  cellulitis  in  any  other  portion  of  the 
body  :  ti:f^5uc  nccn^sia  takes  place  <]uitc  rapidly,  and  the  secre- 
tion resulting  /rom  the  inflammation  19^  (purulent  in  chanictcr 
from  the  outset.  The  fluid  products  find  cstjt  cither  Into  the 
Atrium  and  then  into  the  canal,  or  the  mcmbrana  f1-^cc£da  may 
be  ruptured  nnd  an  <nifh-J  nlTorded  in  This  way,  iir  the  «rcrr. 
lion  may  fmd  Its  nay  into  the  mastoid  cells  or  even  into  the 
cranial  cavity  when  egress  in  other  directions  is  prevented. 
Purulent  tntlAmmation  occurs,  os  wc  should  expect,  in  the 
more  severe  types  ot  acute  infectious  diseases  such  as  scarla- 
tina, dipfilheria,  variola,  general  pyaemic  infection^  etc.  As 
above  stated^  it  may  occasionally  follow  a  simple  cauirrhal  in- 
f!ammation  by  infection  of  the  dischnrge  and  subscqtienl  in* 
oculaiion  of  the  connective  liasiie  in  the  tympanic  vault 
throLigli  thi^  secretion. 

lIjKler  the  forms  of  chronic  inflammation  involving  the 
portioa  of  the  conducting  mechanism  under  consideration,  wc 
have  those  resulting  directly  cither  Irom  a  previous  simple 
catarrhal  inflammation  or  from  a  purulent  process. 

We  include  in  this  group  those  cases  which  give  the  history 
of  repeated  attacks  of  acute  middle-ear  inflammation,  but  in 
whom  the  mcmbrana  tympani  is  not  perforated.  Other  ca^en 
present  in  which  the  mcmbrana  tympani  has  been  destroyed 
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over  a  smntl  or  lar^c  area  and  a  permanciU  perforation  re- 
mains. Thtfse  ag;3Ju  divide  themselves  iuto  cases  in  wbich 
ttie  dischargee  slill  ci^iiliniit^u  rilter  the  :icute  dise.ise  has  run 
its  course,  and  ihusc  in  which  fhc  residue  of  the:  former  al- 
Uick  rcin;iiMs,  the  afleciion  huviu^'  dliicr  ccused  ^[Fniitaneiujsl^ 
ar  yielded  to  treatment,  restitution  of  the  necroacd  parts  not 
havini;  taken  place* 

A  third  cia^  of  caACi  comprises  that  variety  where  Ihe  in- 
flammation is  chronic  Irom  its  inccptioti  and  is  characterised 
by  a  deposit  of  ncvv  tUsuc.  Tn  this  wc  |^ivc  the  term  hyper- 
plastic  inflaminatioii.  AUbou^h  \vc  ttmy  find  this  condition 
where  n  \iT*'vuni^  pnnjifiil  infliimniHliori  has  existed  rc-siJlting 
iiL  local  iiccro-sis.  it  is  usually  met  with  where  no  such  Josa 
hiw  taken  pLice.  No  sharp  dividing  line  can  be  drawn  be- 
tween this  variety  and  those  following  an  acute  cat£irrhal  in* 
flanimation  which  has  failed  to  rcHolve,  and  to  which  the 
term  hypertrophic  h  uppUcd. 


CHAPTRR    XVn, 
TtTBAI.  CON<iE*moN,  OR  TUHAL  CATARRH, 

Etiology.— This  affcclion  of  the  Eu&tachtai;  tube  usuflU/ 
aris'js  IroEii  :ju  acute  coryx'A^  or  an  actiie  na»c<ph:iryiigj|i^ 
although  it  nay  be  met  with  as  a  primary  a^ccUon  from 
i?»pcwiirc  lo  cold.  Occasionally  it  complicarcs  liK^l  aiiacks 
ot  ihc  erj(antht!niuta  m  yiuiug  adulls.  Il  m;iy  dcjicnci  upon 
the  entrance  of  some  irritaiing  Huid  into  the  Kustachian  tube 
vrhtic  bathing,  or  iu  using  ihc  nasal  spray.  Rarely  it  follow-s 
a  Mow  upon  the  extem:iL  surface  of  the  l)o<ly  in  lliis  r«ginn. 
The  chit^f  predisposing  cause  is  some  ob«tniciive  lesion  of 
the  nose  or  nasopharynx.  The  presence  of  adenoid  vcgeia> 
tlona  is  a  iiarticubrly  p(tteni  factor  in  iiN  causation,  %ince 
tbesc  masses  esisily  become  engorged  with  bloody  cau^ng 
venous  byperarniia  of  the  walls  of  ilicr  Tube,  luriowln^  cr  com- 
pletely closing  its  lumen.  At  the  snmc  lime,  ihc  presence  of 
iKi^soft  tissue  in  the  vcult  of  the  pharynx  affords  lodgment 
to  pathogenic  bacteria  inhaled  during'  the  act  of  InspiraiioD, 
from  which  locnlily  thty  ea!*.iiy  find  their  va}-  into  t]ie  canal. 
Impaired  general  health,  no  doubt,  renders  one  more  liable 
lo  ihc  disease. 

Pathology, — The  pnrhobtgir^il  ci.)ndilion>  arc  fo  l)e  con- 
sidered LUider  two  heads : 

First,  tlic  iiclua!  changes  present  in  the  tubal  mucous 
membrane. 

Second,  the  changes  occurring:  in  the  middle  cor  depend- 
ent upon  the  obliteration  of  ihe  tubal  lunienn 

VV'iihin  The  tube  the  condiiion  i^  e&seniially  one  of  simple 
venous  hyperfemia,  or  the  mpmbmnc  may  be  the  seal  of  a 
very  mild  inflammation  f(ilIowing  The  venous  cngorgemeni. 
The  mucous  membrane  becomes  swollen  and  flabby,  the  waUs 
of  the  tube  lying  in  contact  with  each  other  and  adhering 
closely  on  Account  of  vi»cid  secrcHon.     The  hrst  change  of 
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vcnoM5  ^ypcnemia  results  in  a  Iransudalicn  of  ibe  fluki  clir- 
mcnls  of  ihc  blood  from  the  increased  pressure.  When  iho 
[>roces$  becomes  hilly  developed,  the  secretioa  is  thick,  tcna- 
ctoii^,  glairy,  while  in  color,  and  by  lis  presence  may  occlude 
the  chnnnd  complculy-  The  ch:inges  are  usually  most  marked 
in  the  cariilaginous  part  of  ihc  tube,  the  osseous  segment  bts 
ing  hilt  litlltr  afTrcCcrd. 

When  the  Euslachbn  can^l  is  obstructed  from  iny  c^tsc 
the  air  contained  hvithin  the  tympanic  cavity  disappears  quite 
rapidly  Jrom  ab^orpiion.  Thi&  rcsuItTi  in  diniiiushcd  atmos- 
pheric pressure  within  ihe  tympanum,  and  acruwdmii;  inward 
ol  the  drum  membrane  and  ihc  entire  ossicular  ch;iin  by  the 
exiernal  aim*>4|iheric  ^ireii^ure.  If  ihe  canal  remains  closed 
sulliciciilly  long,  wt-  shall  find  the  drum  mcddjnirit;  so  dis- 
placed thai  it  touches  the  opposite  internal  tympanic  wall  in 
the  regiim  of  The  lip  of  the  long  pMM;t'h%  of  the  malleus.  At 
its  upper  and  lower  poles  its  firm  attachment  prevents  dis- 
placement. 

Symptomatology^— Ai)  aitack  of  this  character,  occurring 
in  the  coiJrTie  ol  an  ordinary  cold  in  the  head,  is  usually  char- 
acterized by  a  rather  sudden  onsel  of  the  symptoms.  The 
patient  complaint  of  a  feeling  of  .>iirnfrine¥$  or  he^ivintr&it  In  xUc 
Cctrs,  US  though  Ihc  external  meatus  were  occluded  by  a  for- 
ei^[i  lx>dy,  one  iif  liie  mofit  charviclcrislic  syaiptcnns  being  the 
desire  to  insert  the  finger  into  the  meatus  in  order  to  •' clear 
the  c^ir,"  as  the  patient  expresses  it-  This  nianipvdation  is 
sometimes  attended  by  momentary  relief  from  the  exhaus- 
tion of  the  air  within  the  mcriliis  when  the  finger  is  suddenly 
withdrawn.  Sometimes,  in  addiiiun  to  this  feeling;  of  discom- 
fort, there  U  a  lensation  of  actual  pain  inferred  tn  the  upper 
part  [if  thr  pharv'nx  or  the  rrj*;ii*n  (if  the  ronsH,  In  rarer  in- 
stances llii^  paiiL  IS  coiiiplaiiErd  <if  In  llit.'  rr>^iuii  of  tlir  laiyux, 
the  »eiisaiiuTi  being  a!t  thougli  a  foreign  body  had  become 
lodged  at  ihc  root  of  the  tongue.  Accompanying  this,  there 
is  some  pain  radiaiint;  upward  toward  the  ear.  but  when 
closely  <iuesCioned  we  hnd  that  no  actual  pain  is  prci^ent  in 
the  ear. 

The  henrinff  is.  considerably  impaired,  the  dimfni&hed  audi- 
tion «eerning  more  prominent  from  the  sudden  on»;et  of  the 
attackn  Subjective  ni list's  arc  ;drTiosi  :iKvl1vs  pvescnr.  and  may 
be  cxcceditijjly  dlMrcv^ing.  They  arc  must  frc-tjncnlly  htgh* 
pitched  in  character,  and  in  plethoric  subjects  m:iy  increase 
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irj  intcrnNiiy  with  rai:h  canliar;  -lyslitlr.  niKturliim<"E-s  of  cqiit 
libriiim,  frcjni  ihc  sutidcn  iitcrciisf  of  [ibyrinlhinc  prc-ssurc, 
may  be  met  with,  although  Uicir  occurrence  is  not  invariahk. 
Among  the  rarer  symptoms  to  which  the  uflcction  gives  rise 
is  a  Iccling  oJ  he:tvmcss  and  mctitul  torpidity-  In  nervous 
subjcctB  the  anxiety  of  the  patient  a»  to  the  sudden  impair- 
mt-nt  oE  htaring  power  is  rather  characterisiic.  The  ten«3- 
Hot)  ui  ht-aviness  within  the  cars  may  not  remiiin  confined  to 
this  rr>^ion.  but  may  be  complained  of  a«  a  siifF,  numb  feelEn^ 
exlemling  over  the  entire  ^ide  of  ihe  head.  It  isM:hkiin  thai 
both  sides  arc  affected  to  the  siimc  degree.  aUhouf^h  examina- 
tion will  seldom  show  a  perfectly  normal  condition  in  the 
organ  which  the  patient  asserts  is  hcnlrhy. 

Occasionally  cases  arc  met  with  in  which  an  attack  of  tubal 
congestion  follows  any  slight  exposure  to  cold.  While  not 
*ievere  enoiigh  In  nrirrow  thf  Uimtm  of  the  c:mal  to  ;in  extent 
which  interfert-s  suflicicntly  wiih  avMiition  to  direct  the  atleo. 
lion  oE  the  patient  to  the  car,  llie  subjective  sytiipioms  arc 
very  pronciunccd.  They  consist  in  the  sensilion  of  a  foreign 
body  in  the  pharynx,  or  sonicdmcs  of  an  acute  pain  at  the 
root  ot  the  tongue,  occasionally  severe  enoucti  to  interfere 
with  dcgliitilinn.  The  pnficnl  docs  not  comphin  of  the  ear, 
but  refers  all  the  symptoms  to  the  pharynx  or  larynx.  Thc£C 
m»nifef;t:itions  are  met  with  most  frequertly  among  neurotic 
iiubject*i,  and  thr  afiaclis  m:iy  lir  rrpr;:ied  iit  short  irtervaU^ 
Occn^hmallv  they  olcqf  in  iiuJividMiiU  who  arc  not  ncurolic. 
and  in  thc^e  palients  the  syinpLom:«  arc  more  acute,  and  clo^e 
questioning  will  usually  elicit  a  history  of  a  slight  impnir- 
menr  of  siudition. 

Diagnosls- — A.  Physual  fixitmiHahon.' — An  inspection  by 
reflected  light  reveals  the  dn^m  membrane  drawn  inward 
towards  the  internal  tympanic  wall,  for  which  reason  the  in. 
ferifir  segment  seems  abnormally  broad  from  abcive  downward, 
wliflr  at  the  s<iric  time  ihe  transverse  diameter  of  tlm  Kg- 
ment  seems  to  be  increased  (Fi^.  gz\  The  handle  of  the  mal" 
Icus  is  foreshortened,  the  short  process  is  prominent  and  ap- 
pears lighter  than  normal,  and  in  some  cjscs  it  may  be  impos- 
sible to  make  out  the  contour  of  the  manubrium,  owing  to  Hie 
extreme  degree  of  retraction,  the  shaft  beinp  entirely  bidden 
behind  from  the  prominent  short  process.  Both  ihe  anterior 
and  the  posterior  fold*i  are  exaggerated,  the  annulns  feiHlino* 
sus  is  prominent,  nnd  the  memhrana  flaccida  may  parlici|)Atc 
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in  these  chaoKCS,  hcin^j  drawrn  inwan!  upon  t^c  neck  of  the 
malleus  and  cU^sely  applii^d  to  it,  :ilthoii^h  this  Inttc-r  condi- 
lion  15  not  ordin.iHly  present.  The  color  of  the  membrane  h 
noniial,  ils  lusirc  i*  preserved,  and  ihe  Ughl 
reflex  U  i-illie^r  absent,  displacc^d,  (ir  nnilii- 
pic.  The  stretching  to  which  the  parts  have 
been  subjected  causes  the  mcinbranc  to  :ip- 
pcar  thinner  than  normal,  and  the  under- 
Iving:  inlratympanic  striiciurcs  may  be  clear- 
iy  discerned  throuifh  it.  In  the  upper  and  *^"^  yj— Kcimcdon 
posterior  segment  we  are  olicn  able  to  recog>  pau^  f„j,„  tW.ne 
niae  the  lonff  process  of  the  incus,  rhr  in-  J'^, '''"  ^"•**'=^*^ 
<'udi>*M;ipt^[li:d  arficublinn,  ihr  ptjslt-iujr 
crus  of  the  stapes,  iind  soi:ielimes  the  tendon  of  (he  -^tnpeclitis 
mu»clc.  The  iiithc  of  the  round  window  may  also  be  visible. 
The  lining  membrane  oi  the  tympanum,  u$  viewed  through 
this  thin  covering,  presents  no  evidences  ol  congcstioa  The 
phvsical  appearances  arc  due  entirely  to  the  dimirutioii  of 
atmospheric  prtjssure  within  the  tympanic  cavity,  this  region 
iiscli  being  unaffected. 

If  the  car  h  Inflated,  either  by  means  of  ihe  Eustachian 
catheter  or  by  the  Polil/.er  method,  the  auscultation  lube  be- 
inj:  employed  to  furnish  us  with  inlorm^tion  concerning  the 
condition  ol  the  parts,  wc  «khall  find  that  the  canal  i»  opened 
with  diftctilty.  the  air  either  not  entering  the  middle  carat  all 
or  only  after  several  altcmpts  ai  inHation.  When  ihc  cntbc- 
ter  is  used,  the  first  few  compressions  of  the  bulb  reiiiult  'u\ 
the  production  of  a  harsh,  low-pitched»  rasping  sound,  which 
we  rccogni/c  as  on;;inaling  in  the  vault  of  the  pharynx,  and 
not  df'ptiidin};  n]>E>n  the  tnttancrr  of  air  indi  thi?  riidtlli--  ear. 
This  is  caused  either  by  the  cun-cni  being  lorced  through  the 
tliick  viscid  secretion  with  which  the  paila  arc  covcix-d,  or 
by  impinging  directly  upon  the  mucous  membrane  of  the 
passat^e,  which  from  the  <rdema  is  thrrjwn  into  irrcgidar  folds 
and  dcRects  the  current  of  air  from  its  original  direction.  As 
inflation  fs  coniinued  these  pharyngeal  sounds  disappear,  and 
the  air  rnter*  the  fithe,  either  from  the  fli^)ndgmrnt  of  the 
mucus  or  from  the  displacement  of  the  fiilds  in  the  mucous 
membrane  by  manipulation  of  the  catheter.  Within  the  tulx: 
the  current  m^y  meet  an  obstruclton,  either  from  ar  agglu- 
tination o4  the  walls  of  the  tul>c  or  from  the  lodgment  of  a 
mucous  plug  at  the  isthmus,     When  familiar  with  ihc  auscul- 
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tjiiory  sig-ns  wc  rwogniac  that  Ihe  saund  produced  by  iM 
insutHjUcd  ;iir  is  nearer  the  ear,  ami  is  ol  a  lc*s  li^irsh  charac- 
ter than  whci)  the  ob^tnicttrm  ts  at  the  ph;iryngeal  oriticc. 
while  the  sensaiion  of  c)ie  sound  bcinp  produced  close  lo  o«r 
owr  tar  is  waiuing.  Ai  la&i  we  recognhc  (he  entrance  of  the 
current  into  the  tympanic  ravilj-,  the  qu.nniity  of  air  cnicnn^ 
btiiig  at  firsl  stn:iU  and  the  sound  prodtjcoj  hy  Us  pana^r 
btiiTg  consequently  Tiigh-pitchcd.  IJ  the  s^wcUing  is  cxcr^ 
sivc  the  entrance  ol  the  air  into  the  tympanum  i&  irregular, 
instead  of  occurring  freely  with  each  coniprcsMon  i>f  ihc  bulb. 
When  at  Len|rih  the  lumen  has  been  sulhcicntly  clcrnred  to 
permit  Ihc  free  entrance  of  the  current,  the  f^udden  replace- 
ment of  the  dnim  :neiiibrane  to  its  iinrmal  posiTtcm  ig  recoff- 
ni^cd  by  the  examiner  by  ihe  occurrence  of  a  sharp,  almosi 
melallic  click,  as  the  nicmbnme  is  forced  outward. 

n.  FuKt^iiifHtii  Jixumtiiiitii'n. — I'pdU  tr^tSng  the  hearing,  we 
Gnd  the  power  of  audition  Joj  the  ^vldspci  iiiarkeiUy  ledutL-d , 
te*it-A  with  the  acoumctcr  and  watch  will  abo  show  reduction 
in  the  hcariag  power,  although  lo  a  relatively  less  degree 
than  lo  the  voice.  The  lower  tone  limit  is  elevated,  ni  the 
great  majority  of  eases  being  above  32  V.  S..  and  sometimes 
two  octaves  higher  Than  Ihi*.  The  upper  tone  limit  is  fre> 
quently  reduced,  or  ii  may  be  normal.  When  reduced,  the 
change  is  csiu^ed  by  pressure  upon  thr  ddiiratt?  slniclLirr^ 
lyiijfC  ""  ll"*^  lower  turn  of  ihc  cochlea.  The  bone  conducti»»n 
is  augmented  esj>eciaUy  for  the  low  notes  ol  tlic  *calc.  KtniiL'?^ 
experiment  being  ncg'ative  for  the  lower  notes  and  a  reduced 
positive  result  beinj:  found  as  we  ascend  Ihc  nitiMcal  scale. 
The  vibrating  tuning  fork,  placed  upon  the  vertex  or  upon 
the  forehead,  is  referred  to  the  poorer  ear  in  almost  all  cases. 
These  reaciions  may  be  considered  :i5  tvpic-ilv  and  will  be 
foutid  in  a  very  large  majcjrit  v  <i'  itisi;inces.  CViiaiii  ctiiidi- 
lions  may  exist,  however,  which  will  modify  tlicm,  to  which 
attention  should  be  given.  In  patients  over  forty  years  ol 
ngc  the  tuning  fyrk  may  not  be  lateraliied  loihc  si<lc  most 
aficcted,  and  the  bone  conduction  may  not  be  increused  in 
comparison  with  the  normal  standard.  A  ftimiiar  change  may 
be  fiiund  upon  :ipplyiti^  Rinne'ji  leSL  The  remarks  made  in 
the  chapter  nn  Physiology  upon  the  dfrninulion  of  bone  ctin- 
dnciion  as  nge  advaivcrs  explain  this  ii[>piire"t  drviatiim 
from  the  L-his^kal  reai;tion!i.  When  the  patient  is  seen  vcjj 
early,  and  before  much  retraction  of  the  membrana  tympani 
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IS  prw^nt,  wc  may  finil  th;U  thr  |i:ilK"nl  hrars  tlir-  lowf:-r  mil(*s 
of  the  scale  faiily  wdi,  ivhilc  at  ilic  s^imt'  lime  bone  conduc* 
tinn  is  greatly  diininUhed,  and  ibc  upper  lone  limit  lowcicd. 
This  U  probably  due  to  a  slight  rarefaction  oi  the  air  within 
the  tyn^paikum,  which*  according  10  Polilzcr,  instead  oi  iiv 
creating  labynnlhine  pressure,  reduces  it.  It  may  also  de- 
pend  upon  the  particular  sutccptibilily  of  the  auditory  nerve 
10  mech^iiiical  Jrriiaiion,  causiiiff  a  condition  of  hyperscsthesia, 
which  f:ivor«  the  perct^piion  ul  low  notes,  at  the  same  iim« 
reducing  bone  coiiductiiin. 

These  v;ir£iiltiin>.  while  apparently  cotifusiii;;.  in  no  way 
detract  (rom  the  value  of  ihc  functioniil  cxaminatifm,  as  they 
indicate  the  existence  o[  a  secondary  Jabyrinthinc  condition. 
Tlii»  inlcrEercnce  with  the  j^crctplivc  ;Lpparstu5  is  pcrkctly 
Anicn;ible  to  any  treatment  which  will  remove  the  tympnnic 
disiurbimcc  upon  which  it  depends,  and  its  rcci^gnitiun  i*  of 
Importance  since  It  show*,  in  any  given  case,  a  particular  in- 
tolerance oi  the  labyrinih  to  chiuigcs  in  presviire. 

It  is  not  unreasonable  to  suppose  that  in  any  of  ihcic  ciscs 
ol  sudden  chisurc  of  the  liu^tachian  tube  the  labyriiilh  suffers 
a  certain  amount  of  tntumatism,  the  same  as  when  the  car  is 
exposed  to  the  intlucncc  ol  sudden  loud  sounds,  such  as  those 
produced  by  expk>.sion$,  etc.  It  i«  a  well-known  fact  that 
under  chcse  c^jmditiuns  ^  train  of  Gymptums  is  found  which 
we  consider  characterisiic  of  concussion  of  iKe  labyrinth. 
In  the  HAiiic  niantier,  rhe  sudden  increase  of  LdivriiUhine pres- 
sure due  to  pressure  of  the  stapes  upon  the  perilymph  may 
cause  a  condition  of  hyperacsthcsia  of  the  audiion  iicrvc.  and 
chantre,  t(j  a  marked  degree,  the  reactions  found  on  func- 
ticnal  examinutionp  When  this  occurs  the  cnse  is  one  ot  laby- 
rinihinc  disease,  acute  in  character,  and  readily  amenable  to 
treatment,  and  is  due  to  the  sudden  and  abs<^lute  cloKure  ol 
the  Eiistacttfan  tube-  Our  functional  examination  reveals 
ihis  labyriiilhine  condition,  and  slinuld  not  be  condemned  be- 
cause il  cnablc3(  u^  U>  di>tiiigLiJvl]  a  ci implicating  lahrrinthine 
lc$ion,  and  emphasizes  it  rather  more  than  the  tubal  stenosis 
The  clinical  history  and  appearance  oi  the  drum  mcmbra/ic 
will  render  an  error  in  cliaguoM»  exceedingly  rare.  When 
the  auditory  nerve  ;s  in  a  condition  of  hyperiCMhewa  the  per- 
ception of  loiv  tones  is  well  preserved,  and  it  may  happen 
that  the  lower  lone  liinft  Is  not  Hevaied  to  the  degree  which 
wr  should  eicpect  lo  find  in  Mtdil[n)  c!o)turc  of  the  HiiMachiau 
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Inbc,  DislrcMinK  iiHiiiius  am!  vcTligo.  the  latter  bcitjj;  ope- 
daily  ;>r-jrc  Ui  nccur  un  iiiHating  the  middle  ear.  together 
with  a  towering  of  the  upper  lone  limit  bciorc  inflaiiofi, 
rentier  the  ciia^^nosis  sufficiently  clean 

Prognosi8.--£usiachiaii  catarrh  i*  ordinarily  ore  of  the 
Mirpk'si  alTectiontof  the  ear  which  ft  falU  10  our  lot  to  ineei. 
The?  nnly  il?ingcr  to  thr  function  of  the  i>rg--iti  IiVn  in  rlie  icitil- 
ency  10  a  recurrence  of  aliacks  of  this  ch-iiacit-r.     We   hnve, 
then.  Ui  consider  not  oiil^-  the  outcctnic  of  the  attack  imrocdi- 
ately  under  oiiservation,  but  also  the  resiill  if  it   15  atlnwe«J 
to  repeal  ilscll  :it  short  intervals.     An  attack  ol   Eustachian 
catarrh  ordinarily  yields  to  treatment  in  from  tive  to  four- 
teen dajs.     The   he:iring  tA  completely  restored  only  a<  Ihe 
end  of  sevcr:il  ^veeks,  hut  il  by  complcic  restoration  wc  mean 
ai;  aWihitdy  perfect  functional  aindition  uf  the  organ  in  ibe 
ordinary  iicccpiaiicc  of  the  lennn  llie  p^licnl  nolicrs  nothing 
abnorni^il  about  the   ear,  citiier   3J*  icj^iirdn  ihe   intrgiily  uf 
hearing  or  the  presence  oi  subjective  noises  after  a  lapse  ol 
five  to  fourteen  days.     Alter  an  individtml  has  suffered  frnm 
several  attacks  of  this  affection  il  wtJl  be  tound  th:it  the  hear- 
ing gnidually  becomes  impaired*  each  exacerbation  reducing 
it  somewhat,  at  first  imperceptibly,  but  later  in  the  course  of 
the  disease  i^  a  dt'i^K.e  distinctly  recogni;;iblc   b«Jlh   by  the 
putient  and  by  those?  wiili  ^hi>m  he  is  brought  in  contjict 
in   his  daily  vocation.      This  is  c-iused   by   Lite  develojimcnt 
within  the  tympanic  cavity  of  a  slowly  progrcs^^ivc  inflam- 
matory process,  dependent  upon  the  malposition  of  the  con- 
tained  parts  lor  a  lonj:  period   ol   lime.     When    the   drum 
memtiranc  15  indrawn  at  ficquent  interval*  bysucces^ve  at- 
tacks  of  tubal  stenosiG,  and  remains  in  this  position  for  a 
considerable  period^  it  becomes  stretched,  and  assumes  an  ab* 
normal   position   more    easily   lh;m    dnc^    the   normal    mem- 
brane-    The  tendnn  of  ihc  tensor  tympanic  muscle  from  re- 
peated relaxnticjn  liecomes  shortened,  and  exerts  its  Ii^flucncc 
m  matniaining  the  iric^ularily  of  curvature  which  the  mem- 
brane haK  assumed-    This  shorCcninK  of  the  tendon  of  the 
teuMir  causes  the   tip  ol  the  manubrium  to  prcs-S  upon   the 
internal  tympanic  wall.     This  source  of  mechanical  irritation 
gives  rise  to  an  inHammatory  process,  ultimately  resulting  in 
the  development  of  adhesions  in  other  parrs  of  the  t\  mpanic 
cavity,  and  producing  a  chronic  catarrhal  otilis  media,    Surl- 
injj  in  this  tnanncr.  we  may  have  a  simple  hyperplastic  pro- 


TREATMENT-INFLATION, 


307 


cess  drvclopcil,  or  the  coocJiiloii  so  much  dreaded  bv  Hic 
nti)1ogi^t   uiul   luity — sdcrui^is    nittiin    the    lyitijjaiuc   cavity. 

I  While,  therefore,  a  simple  tubal  cjitarrh*  it  IcEt  lo  ttscll,  will 
ill  all  probability  disappear  at  the  end  ot  a  certain  interval, 
wc  should  never  lose  i^i^ht  oi    the  danger  of  frequent  recur- 
rence, :ind  It  is  our  duty  not  on)y  to  relieve  the  single  attack, 
but  aUn  to  direct  our  efforts  toward  preventing  a  repetition, 
Treatment-— Til e  trejitmi'n!  *if  (he  ;iffectiuu  will  embrace 
nieaaures  dircctL-d  to 
First,  the  acute  ^ittack. 
Second,  pn)phylaxi5. 
When  a  patient  sutlers  Irom  the  disease  under  ccnsidcm- 
<tion  our  Iir5;t  eflort£  are  to  relievt^  the  siibjecrtive  noises,  the 
impnirmcnt  ol  hcTriiig  and  the  fcelinff  of  discomfort  ivithin 
tlic  caff  of  which  he  complains.    This  i*  best  accomplished  by 
restoring  the  drum  rnembnuie  to  ilK  rorm:il  poKilior  by  some 

iirerh^Kl  nf  iiitlariim.     fn  :ir1nlts  tht^rc  1^  nn  ijur-sHoii  but  thai 
the  cunrlovmciit  of  the  FuMachiau  taihctci  i^  the  lutjst  tfTecl- 
ivc  means  at  oiir  diapuaai*     In  children,  the  Eustachian  tube 
being  rch lively  short  and  catheterization  bcinp  aKcndcd  by 
considerable  dithcidty,  resort  may  be  had  to  inllaiion  by  the 
Poliuer  method.    When  the  cntheleri*  ii*ed  weshaU  lind,a«a 
mlCplhat  the  mucous  membrane  of  thenarcsand  nasopharyi^jc 
is  intensely  lender,  owinjj^  to  the  inHammaiion  in  this  region 
which  has  caused  the  aur.il  dtKrJifitf,     To  overcome  ihi^  ;ind 
to  rrndcr  the  process  of  catheteri/;r1ion  less  disagrccabie  to 
^    ilic  paiicni,  a  tcn-pcr-ccut  solution  of  cocilnc  should  be  first 
^p  sprayed  into  the  anterior  narc5,  the  tinststhcHa  being  com- 
^^  pletcd  by  the  passage  of  a  cotton-tipped  pmbc  through  the 
^^  D3res,  the  coiion  having  been  saturated  with  cocaine  solu- 
^K  tioQ.     The  cntheter  Is  then  introduced  in  the  ordinary  man- 
^m  ner.  when,  by  compressing  the  Inflating  bulb  srvt^nd  times. 
^^  the  membrane  is  replactvi     Caic  should  be  irxeitistd  in  pt-r- 
^P  (orming  this  manipnlalion  to  romprcw  the  bulb  genlly  at  first. 
^^  as  suddenly  filling  the  tympanic  cavity  uilh  air  at  this  period 
13  liable  to  cause  intense  di>:zincss.  and  the  patient  may  even 
tall  in  a  dead  faint.     Bv  pertormin^  the  intintion  slowly,  and 
gradually  incrc;Lsing  the  force  until  the  tube  becomes  perme- 
able, this  will  be  avoided.     If  the  patient  performs  the  act  of 
deglutition  at  the  mniTierii  the  bulb  Ih  compre&sed,  ilie  air  en- 
ter* the  cavity  morr  riiMlv,     The  relief  is  inNlnnlanCfKis  when 
tlic  malposition  of  the  membrane  is  corrected,  and  the  menial 
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depression  so  common  lo  these  patients  disappears  at  once. 
jNs  tbc  condition  will  undouhtodly  return  in  fixim  three  to 
twcury-lo jr  hours  .iticr  the  ftrst  inll.iiion,  nnd  from  the  sudden 
rcappeiraticc  ol  the  symptoms  ihc  individual  rnay  consider 
liiniscU  even  worac  than  before  treatment,  U  is  alwA)*s  well 
10  call  aiieiition  to  the^  prnlBihiltly  of  rliis  rrn-iim-iire-  It  k 
rxcqiiionril  tlmi  a  siu^Jc  iiijlailm  Aill  pcrmaLicntU'  relieve 
the  conrliiion  -ind  the  ctmsequeiit  syniptoitiK.  Si>meliniev  ihe 
tube  i*  so  ti^hilv  closed  that  the  Air  enters  the  middle  e^r 
only  alter  lepe^ited  attempts  at  inHaiion.  When  this  is  the 
case  the  nu^CLillation  lube  usually  reveaU  the  cfiuse.  Thi^ 
nmy  be  an  o?dema  ot  the  tubal  w;ilU,  but  more  frequently  is 
the  hxljjnient  of  a  plug  of  chick  mucus  in  ihc  tubal  orlftce» 
whieh  eomplclely  preveii!*  the  entrance  of  air.  This  oh- 
struerinn  may  be  rcintwed  by  wiping  the  Itibiil  mouth  with 
a  plc^iigci  of  cotton,  the  extremity  of  the  cotton  carrier  be- 
ing curved  like  liic  Eu^lachiau  catheter.  After  thi*  ha*  been 
done  iuHation  becomes  a  very  simple  matter*  Ihc  drum 
membrane  bciiiff  replaced,  our  next  efforts  should  be  directed 
to  the  abnormal  condition  within  the  tube.  The  j-itc  of  the 
greatest  a'dema  is  usu^illy  the  pharyngeal  orificc.a  part  easily 
accessible  to  instruments  inir^Hlucf.-d  through  the  lower  mey- 
tus  (if  the  misr.  To  control  ihis  ^rdrjua  an  aslringeni  ^hnul<l 
be  applied  to  the  tub[d  mouth  by  means  of  <i  plcd^ei  of 
cottoa,  the  cotioa  holder  bcini;  bent  in  the  lorm  of  the  Eus- 
tachian caihetcn  None  i^  better  than  a  solution  ot  nitrate  of 
silver  varying  in  strength  from  len  to  thirty  grains  lo  ihe 
ounce.  The  degree  of  concentration  suited  to  aiiy  priieular 
case  can  be  learned  only  by  f^xperimcnt,  but  in  general  the 
more  a<;nlr  ihr  pnuess  the  ^irrjugiT  the  solution  to  be  used^ 
Concerning  the  .application  of  vapois  In  the  Ivustachian  lube, 
1  do  not  bclicjve  this  procedure  lo  be  v/hc  in  ihe  c?nrty  stages, 
ns  their  action  uMially  increase*  rather  than  diminishes  the 
local  congestion.  The  applicaiion  of  astringents  seems  not 
only  more  rational,  but,  clinically,  is  followed  by  belter  re- 
sults. The  operation  of  infl.ition  and  topical  applications  to 
the  pharynge.il  oriticc  of  the  lube  should  be  repeated  at  firsit 
daily,  and  Kilci,  an  iniprovi^tnL'ttl  becomes  more  marked,  the  in- 
terval ?*hould  be  prolonged  lo^^ve^ll  d.iys,  until  complete  res- 
toration both  of  physical  condition  and  of  function  takes  place. 
In  some  cases  it  will  be  impossible  to  open  the  Ku%tachian 
tube  by  any  method  of  inflation.     Here  resort  must  be  had  lo 
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the  Eiifttacliinn  bougip.  1  am  in  ihc  h^hli  of  using  for  tliiii 
either  tht'  tx^ii^ic^  caihttt-r  ish[>wii  in  Vi^.  931,  or,  in  the  ^i^' 
sencc  of  this,  ihc  oe  clirtnry  Eustachian  catheter,  through  whtcU 
a  piece  of  No,  5  piJino  wire  is  passcil.  The  cxlrcmity  prii- 
trudirg  from  the  caihttcr  is  rwiighcncd  slighilr  »ith  scis50]-s 


Fig.  93.-^Auihor*t  houeic  cathtTcr  for  ItpKiuliiaa  lubo^ 


and  armed  witti  a  pledget  of  cotton,  circ  beiri^  taken  la  wind 
this  so  hrmly  that  it  can  not  be  displaced.  The  wire  is  then 
drawn  into  Iht-  catheter  so  thnt  the  coiton-iippcd  cud  silonc 
protrudes-  Remembering  that  the  diameter  of  the  Hufitnchbn 
tulw  v;iriei^  fnn«  thiee  i|uiirTer^  nf  -.i  milltnflre  to  two  milli- 
mcire-s.  the  si/e  of  this  cotton  plrdgrt  should  eenainU'not  ex- 
ceed the  lafit'iiamed  dimciiMon.  and  when  used  for  tlie  fifAt 
time  it  i-^  well  U)  miikc  it  coiisidcrwhly  smaller  than  this.  The 
opposite  end  ol  rtie  wire  is  bent  at  a  right  angle  at  a  point  one 
inch  mid  a  hall  from  the  outer  fiinncl-«h^iped  exlremilv  of  ibe 
catheter^  Thi?,  then,  enables  uft  to  eiitimafe  the  distance  that 
the  bougie  has  passed  into  the  tube  at  atiy  lime.  The  bougie 
oitheter  or  the  ordinary  Eustachian  catheter  armed  in  ilii* 
way  is  inirodurci]  in  jin'tn'st'ly  Unr  siinie  tnitnner  ;i*  in  |>er- 
fonning  the  opcralion  of  infl^ition,  alter  which  the  c^tlittei  is 
firmly  fiicd  in  pOMticni  by  the  lingers,  and  the  piano  wire  i?4 
made  slowly  to  rKlvrmcc  in  the  direction  of  the  Eustachian 
tube,  the  patient  being  requested  to  swallow  at  Ircqucnt  in^ 
tcrvals,  both  to  relax  the  faucial  muscled  and  to  increaf;e  as 
much  as  possible  the  diameter  of  the  canal.  After  the  instru- 
ment ha*  passed  about  an  inch  beyond  the  plmryiigcal  orifice 
ii  will  appiircrtly  meet  an  obstruction  which  will  be  recog- 
nljed  as  the  Ulhnius  of  ihe  c;in;ih  the  rcg:<»n  at  which  the 
Inineu  1*  normally  less  than  in  other  locations:  aside  from  this 
any  obstruction  cncoiintercd  constitutes  a  pathological  condi- 
tion. In  passing  the  instrutiient  beyond  such  an  obstruction 
the  greatest  gentleness  must  be  employed,  lest  the  mucous 
membrane  of  the  canal  be  wounded  and  decidedly  uncomfori- 
able  symptoms  supervene.  Mcist  freqiicnilv  in  tubal  catarrh 
The  obstrucfton  is  confined  to  the  cartilaginous  portion  of  ihe 
lube,  the  <i««eouH  sej^mcnt  remaining  free.     The  uvus  of  the 
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cotton  plcd^'ct  fie  a  Jilntor  hag  a  twofold  advantag:?.  In  the 
first  place,  the  niclal  paru  of  the  appamius  may  be  sterilized 
in  boiling  water,  and  U  the  piedget  fs  formed  of  tterili/t-il 
cotton  it  is  impossible  In  introduce  any  paiho^i'-nic  bacteria 
during  the  iij>enitujii-  A  plcdj^cl  of  cotton  li>;hliy  iwiML'd  In 
\bi&  manner  increases  in  vottimc  when  mtiistcncd.  I(,  there- 
iorc,  an  obstruction  is  tnct  with,  and  the  instniincoi,  ultcr  en- 
^agin^  it.  is  ullowcd  to  remain  lor  a  short  time,  considerable 
dilating  force  is  exerted  1>y  the  ah»^orption  uf  nioi»1ure»  itnd 
a  twofold  advantage  (joined.  Concerning  the  danger  of  the 
pledget  of  cotton  becoming  dciachcd  in  the  lumen  of  the 
lube,  il  can  only  l>r  ^;nd  rhiit  ihiw  h;Ls  never  occurred,  and  \i 
ordinary  care  is  used  in  the  preparation  of  the  apparatus  im 
such  accident  uni  follow.  The  necessity  of  thoroughly  UjiU 
ing  ihc  instrument  immediately  before  using  il  can  not  be  too 
strongly  emphasised. 

Where  the  lininji^  membrane  resifits  these  efforts  the  appli- 
carion  of  astringents  to  the  mucous  membrane  beyond  the  ori- 
fice is  indicated.  These  mav  be  made  by  molstcnirjj  the  cot- 
ion  pledger  previoiis  To  it*  introdtiCfion  with  a  siduiion  of 
iiitnile  of  silver  of  vniiiius  strengths,  beginning  with  a  wenk 
solution,  about  five  to  ten  grains  to  the  ounce,  and  gradually 
increasing  the  strength  until  the  desired  result  is  obtained. 
Under  no  condition  should  inflation  be  practiced  immediately 
nftcr  the  introduction  of  a  bougie,  since  a  slight  rtbrasion  of 
the  mucous  membrane  may  furnish  an  avenue  of  entrance  to 
the  air  :ind  submucous  emphysema  may  re*u!t. 

When  the  condition  fails  to  im|)rovc  at  the  end  of  ten  davs, 
stiinulalin^  applications  in  the  form  of  vapors  may  he  em- 
ployed with  advantage  The  object  of  such  applications  is 
temporarily  to  increase  local  hypcrfcmin,  and,  by  means  of  this 
increased  blood  supply,  to  restore  the  lone  of  the  parts  and 
cau&e  them  to  resume  their  normnl  condition.  Ir  makes  but 
little  difference  what  vapor  is  employed,  so  long  as  we  bear 
m  iidnd  the  object  lo  be  attained.  Any  preparation  which  Is 
;i  local  slimnlant  and  vaporixe^  at  The  onlinary  trnipr-nilure 
may  be  used.  Tincture  of  benzoin,  oil  of  eucalyptus,  menthol,, 
iodine,  cam^ihor,  and  various  aromatic  olh  may  all  be  U9cd 
with  sitcccss ;  the  vnpor  of  alcohol,  of  ether,  or  of  chloroform 
is  also  etficneious.  The  best  method  of  exhibition  is  by  meons 
of  a  device  by  which  the  current  of  air  on  its  way  to  the 
tympanum  is  made  to  pavs  over  the  volatile  Rubuance,  thus 
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■coming  charged  iviiU  a  cori^iiii  amount  of  the  volaiile  prin- 
ciple. Either  RcKisa's  or  Lucas's  bulb,  or  the  boiilc  dcviw^d 
by  Dnfion.  or  the  lEtslrunient  of  ihc  author  (sec  Fig.  94),  niaj' 
be  cmtrlo^cd,  according  to  the  choice  of  ihc  opcraujr. 


^'^ ^mhat^t  middlp-riLT  vnpnrlier.    The  bciltle  It  fitrc-l  wlih  ■  iTctnblc  itoj^ 
nvk,  »H  vlrhtT  tir  or  iEii^ilic:4tfcl  v^jmr  i:Rii  be  hiMifTTi-inl  nf  will  ti^  rirnun^ 

If  the  authoi's  .ipparnius  is  employed,  it  is  well,  instead  of 
filliiilf  the  rcscrviiir  with  the  fluid,  to  place  a  little  cuttcm 
saturated  with  tht  prep:irution  to  be  used  within  this,  as  in 
Ihc  event  of  the  accidental  breaking  ol  the  reservoir  by  a 
sudden  motion  ol  the  patient  no  damaj;:e  is  done  to  the  t;ar> 
tDcnt^  either  of  the  patient  or  of  the  phy&ician. 

My  own  pR'fcrrncr  wht-n  viipnr*;  uw  r-mpTnyed  h  fir^t  to 
clear  the  tube  ah  peifectly  as  possible  by  iiifbliit);  with  air 
alnncf>  aflcr  which  the  inflation  i»  continued  with  the  medi- 
cated nir.  The  strength  oi  the  applicntimi  varies  with  the  na- 
lure  ol  the  substance  and  with  the  condition  of  the  part^.  The 
mcnVhoL  and  camphor  may  be  used  in  alcoholic  M)lution  in 
the  strcns^th  ol  one  drachm  of  each  to  the  ounce  ol  alcohol, 
or  die  solvent  may  be  tincture  of  iodine,  if  the  stimulating 
effect  of  tlie  hidine  iieem«  indicated.  The  other  dru^K  men. 
tinned  shnnid  be  used  in  the  sime  rchuive  pnipc^rtinn^-  A 
third  local  stimulant  of  considerable  vaiue  Is  a  mixture  of  the 
oil  of  cucahptua  and  pine^nccdle  oil  in  equal  proportions  Oil 
of  dove?  [nay  be  u^ed  in  strength  of  half  a  drachm  to  ihe 
ounce  o£  alcohoh  When  iodine  is  ui;ed.  the  oHicinAl  tincture 
b  the  preparation  best  suited  for  the  purpose.  Ether  and 
rhiorofiirm  shtxild  bt-  use*!  in  exCf^edfn^lJ■  small  qiianilties,  at 
they  arc  eitremely  irtitr^.ifig,  and  their  use  is  attended  by 
considerable  discomfort. 
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The  fldvartflffcs  ol  inflatingf  first  with  air  and  siibi^iienlly 
with  a  medicated  vapor,  inaicad  of  uaing  Che  medicated  .lirlrom 
Ihe  first.  Me  in  Ihe  iiici  ihat  by  this  meitnft  very  little  of  the  rocdi- 
catcd  air  is  brought  in  contact  with  the  mucous  membrarc  of 
theroite  and  naso^pharynx,  and  local  irriiaiion  here  i*r**duct*d 
1(1  :i  mlniTniim.  When  tnediciitt^)  vapors  are  tlM^I  the  callivtcr 
ifi  always  ihc  iustrumeul  to  be  employed  for  their  inuoduc- 
i'um  il  this  is  possible.  OccaM<malU»  however,  vtc  may  be 
obliged  to  resort  to  the  Folit£cr  method  oi  iiitlalion ;  but  il 
possible  this  should  be  avoided. 

Under  prophylactic  measures  must  be  included  attention 
to  the  mucous  membrane  lining  the  nasal  pa&uigc«  nod  t^ 
pharyngeal  Kpacr.  Inquiry  into  ihe  his;iiry  of  ihcsc  i:;i-scs 
fibo^vs  Liial  the  patients  aix-  subject  1o  Jri^qucnt  "cutds  iti  (lie 
head  or  thn>at."  H  any  departure  from  the  noraial  condi- 
tion is  present  in  these  regions  U  should  be  dealt  with  radi- 
catly.  The  rcnioval  oi  cnlartjcd  taucial  and  pharyngeal  ton* 
Sils.  the  reduction  oi  a  hypertrophic  process  within  the  nares, 
cither  by  chromic  acid,  the  gnh'nnacaulery.  or  any  other  ap- 
propriate measure,  and  the  acuial  removal  o(  any  obstructive 
deformity  of  the  septum  or  ol  an  extensive  hypertrophy  of 
turbinated  bodies  which  has  fnik-d  10  lespond  to  less  radkal 
tneasures.  will  be  neccssaiy  in  order  U>  prevt-iit  repraiccl  at- 
tacks of  similar  nature.  When  no  deviation  from  the  nnriziul 
standard  exists  aside  from  the  condilioa  dc]>cn(Icnt  ufion  the 
acute  attack,  the  general  hygiene  of  the  p;»ticot  must  be  in* 
vestigated.  The  daily  use  oi  the  cold  bath,  preferably  of  the 
plunge  b:ith.  is  essential ;  but  if  this  for  any  reason  is  contra- 
iiidieafL-d,  the  ccjid  sponge  bath  may  he  *uti«tih>tc-cl.  The  use 
[iE  all-wool  underwear  and  n  regulation  of  the  habits  of  life 
will  ordinarily  enable  us  to  prevent  successive  att  jckv 

Ordinarily  the  local  ti'catmcnt  occupies  the  most  promt* 
nent  position  in  the  mind  of  the  physicinn:  but  it  can  not  be 
too  stronjrly  urji^ed  that  careful  attention  to  the  hygienic  5ur< 
roundin^s  of  the  patient  arc  of  quite  as  much,  and  (rtciuet>lly 
of  more,  Importance  than  the  employment  ui  the  topical  ap- 
pllcalfiHis. 


CHAPTER   XVIII, 

TUttO-TVM  PANIC    CONGKATIOV- — ACUTE   TUnO.TVMPANETfS. — 
TIT BO-TYM PANIC  CATARPEH. 


Is  this  condin'on.  i»  adfliiion  to  iht-  changes  already  mri>- 
tioncd  as  dlcui  riii^  tn  ihr  Husla(;lii;iri  tube,  llicre  i%  |>rcKriiT  a 
congolini]  of  llic  imicoij^  iiicinltuiiicr  liiiing^  the  mittdlc  cur, 
dependent  upon  the  phVMCal  changes  ^vhich  the  tubal  occlu- 
sion causes  ratlicr  than  upon  any  aciual  inflaitioialory  process 
wiEhii  l^it  tynpanuiii. 

iCtiology-— The  s:imc  conditions  which  produce  a  tubal 
catarrli  may  cause  the  affection  under  consideration.  The 
tfxucL  ucitntiliitii  wliich  rt'MiU^  in  ;iny  indtvuluiil  oise  drpendi; 
both  up<»T]  tlic  activity  ol  the  exciting  cai)?^e  :tnd  upon  cnndi- 
lions  xviihin  the  tym|>antim  pccidiar  to  the  particular  case. 
If  the  tympanic  vessels  arc  wanting  in  tone  from  some  sys- 
temic condition,  or  have  been  in  n  slntc  ol  engorgement  for  n 
considerable  jicriod  from  local  causes,  the  sudden  occlusion 
of  the  tubal  lumen  will  efTect  certain  changes  witlnn  the  mid- 
dle ear  rccognirabic  upon  physical  ev:imina|[i>n»  and  active 
in  the  production  ol  cc-rtain  subjective  symptoms.  The  eli- 
citing cnusTK  of  ttie  atlaclc  Arc  usu.illy  the  A<imc:  an  tho«e  of 
simple  tubal  catarrh,  and  their  repetition  here  Is  unneccssnry. 

Pathology. — Wc  may  find  within  the  tympanum  a  simple 
engorgement  of  the  vessels  supphin;:  the  mucous  membitinei 
leading  to  a  general  hyperrrmia  ol  the  inner  tympanic  w;iU 
and^  to  a  lesser  extent,  of  the  drum  membrane  itself,  this  beini; 
wnm  marked  along  ihc  course  of  tlie  vascular  plexus.  This 
congestion  mny  result  in  two  conditicms— citUerom-nf  hyprr. 
^e(:relion  with  the  accumulation  ol  inucLis  nitinn  the  tym- 
panic c-'ivily.  or  in  a  5im|>lc  serous  exudation  <luc  to  the  tenn- 
ky  ol  Ihc  vessel  waii^,  This  condition  of  the  vessels  is  usu- 
ally  of  constitutional  origin  nnd  is  not  uncommon  in  those 
aJTected  with  a  gouty  diathesis  or  with  chronic  cardiac,  he- 
patic, or  renal  disease.     En  the  menibrana  tympani  this  ve- 
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n'Mi5  conge*4licjn  is  evicli-nrcd  l>v;in  iucrt-iLsfcl  :in]inin1  cifhl 
MLLhin  ihc  vi:iris.  A«  ihc:  va^^ijLir  network  is  nii.>st  rich  in 
the  u|)|icrand  posterior  acgmcQC  dose  to  iItc  pcrphcry  and 
along  the  m^niubrium  mnllci.  ihcsc  Locnlilit^s  ^how,  u]x»ti  in- 
spcction»  deviations  from  the  normnL  color  It  ts  true  tbat 
strisis  i.s  the  ttrst  sta^fe  oE  any  IntlanmiatLoii,  but  the  disease 
under  considt^ration  dot'*  not  uMiaUv  pr<i^ri*ss  further  than 
this  first  stage.  The  reduplications  ol  mucous  membrane  to 
the  ii[»|ier  pan  of  the  cavity  ma/  also  be  involved.  iHc  clTii^<l 
serum  draining  into  tiic  atrium  or  bulging  the  u[jper  part  of 
the  me^Eubraiie. 

Symptomatology. ^T he  symptoms  already  enumerated 
under  tubiU  catarrh  undergo  slight  modi  ft  cat  ions  when  the 
cavity  of  the  middle  car  is  involved.  Instead  of  the  '^  slufly  " 
feeling  so  chai'acieri^ic  of  Eustachian  occlt^sion,  these  pa- 
tients Ircfjuenlly  complain  of  dijiiinct  p-'iin  in  the  ears,  while 
the  feeling  of  heaviness  and  numbness  about  ihr  head  is  less 
marked.  P.iiii  is  particularly  wc^ll  marked  when  the  vault  of 
ihc  cavity  is  involved.  The  impairment  ol  hearing  \s  ustially 
Dot  as  sudden,  nor  is  it  as  pronounced  as  in  simple  occlusion 
of  the  tube.  This  may  perhaps  be  explained  upon  the  theory 
that  tht?  slight  swelling  oi  the  membrana  tympani  renders  its 
displacement  by  atmospheric  pressure  less  easy,  and  conse- 
quently the  ossicles  arc  not  crowded  together  as  firmly  a^ 
whiMi  vt>  obst;n'I<'  i<  cifFpred  fii  ihe  [li^iUicrment  of  the  drum 
membrane.  I'tnnitus  is  present,  and  niay  be  disIresHing ;  it 
is  prone  to  be  intluenced  by  the  position  of  the  patient,  ;ind 
is  must  tompluintd  ol  when  the  horirortat  position  is  as- 
sumed, as  this  posture  increases  the  vascular  cngurgcmeuL 
U^hen  there  is  fluid  within  the  middle  ezir  the  sutlerer  (re- 
tlLienlly  comphiins  oi  great  variations  in  hearing  accordiafj  to 
the  position  of  the  head.  When  sEtting;  quietly  he  may  be 
conscious  of  a  itlight  impairment,  but  if  the  head  is  suddenlv 
bent  batkvvard  this  impairment  becnmes  marked,  disappear* 
ing  again  when  the  eiTLl  i>i>siti<ju  is  resumed.  The  reason  is 
that  the  effused  fluid  is  capable  of  a  certain  amount  of  moticii 
within  ihL-  middle  car,  and  when  the  head  is  bent  backward 
6ows  to  the  po&tcro-infcrior  pari  of  the  cavity,  covering  the 
round  and  oval  windows  and  interpCK^ing  an  obt^tacle  to  the 
ciitrmee  of  sound  waves. 

Another  quite  characteristic  symptom  Is  the  occurrence 
of  &  bubbling  or  Muip|iing  Muind  when  ihr  patlc-nt  blow«  the 
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nose  forcibly,  or  somclimcs  during  the  act  of  de;;lulition. 
During  the  perloniiarice  of  tlicse  acts  ilic  tubal  obstruction 
moint-nlnril V  becomes  \evi  coin|jIptc,  and  the  current  o£  air 
entering  \Uc  cvni|i;inum  pa&sc^  ihroitgh  tlic  fliud  and  gives 
rise  Ui  the  somui. 

Aulf>i>hciiy  is  also  fr«iucnilv  complnincd  of,  v^hWc  sub- 
jcclivc  noises  msty  vary  considcrnbly  accordinf^  lo  ihc  posi- 
tion of  Lhc  head,  tjcir^g  usually  more  severe  in  the  recumbent 
posicjon.  A  cordiiioii  o(  ilit  hypenTtlhcsia  of  the  auditory 
ncn'C  may  occur  in  these  cases,  causing  certain  sounda  to  be 
paiaftil.  The  sounds  producitrg  a  puinhii  imprevsion  are 
Jiigh-piiclied,  hnl  i]r<Iin:irily  nut  those  of  the  highest  pitch, 
since  lhc  occUiiion  oi  ihc  niche  of  ihe  rouiid  witrdiJw  liv  ihc 
fluid  Itju'cra  llic  upjict  Unic  limit  of  jsijund  petception  con> 
sidcrably. 

When  the  car  has  been  in^atcd  by  the  patictil  himself, 
cictier  accidciitally  or  by  <leMtrnf  the  hearings  immediately  im- 
prove* lo  a  surprising  degree,  while  the  retrograde  change 
mav  be  cqnrilly  sitddcn  afler  the  act  of  deglutltion. 

DiagnosEs A.  P/tysirti/  /ixaminulion. — The  intpeclu^n  oi 

the  parts  by  niems  o(  reflected  light  will  reveal  nppctTranccs 
which  vary  ctmsiderably  in  the  different  cases  accordirf^  id 
tlic  actual  conditions  present-  The  distinctive  feature,  as  con- 
trasted with  a  simple  tubal  stenosis,  lies  in  the  [act  ihat  the 
drum  mt^mbrane  or  the  intcnial  tympanic  *vall  sKows  evi- 
dcnces  of  circulatory  changes,  which  are  abiteni  when  tlie  tube 
alone  is  affccicd.  The  position  of  the  drum  membrane  is 
usually  lhat  of  rnntlemte  retraction,  the  cictLiil  ul  iliK  mit  be- 
ing  3S  grivit  as  when  the  lube  ;ihinr  w  iilTcTtril.  The  uieni- 
l)rana  tyiiip.iid  varies  slighllv  from  ihc  normal  color  :  inslead 
oi  being  pearly  wliite,  it  h  changed  to  cither  a  dull  white 
throughout,  or  it  is  of  n  light  pinkish-white  tinge.  At  the 
periphery  and  along  xhc  handle  of  the  malleus  the  change  of 
color  iv  decidedly  more  marked  and  i&  of  a  dull-reddish  hue. 
These  changes  in  color  along  the  manubrium  and  at  the  pe- 
riphery do  not  indicate  a  true  inflammatory  condition,  bn  a 
vennu«  i:iifigE^fti>n  slmplvt  wilh  a  consecpienl  prmnincmce  nf 
tbc  veins  forming  the  manubnal  and  peripheral  plexn*.  This 
dulUreddi%li  color  is  sometiines  very  prominent  above  the 
short  procerus  fmm  the  congestion  within  the  Tympardc  vault 
and  is  indicative  ol  the  possibility  of  the  process,  prcigressing 
lo  suppuration.    The  pinkish  tinge  of  ihc  entire  membrane 


3*''' 


TUHO-TVMIANIC  CONGI^STION. 


which  wc  somclimcs  observe  is  due  not  1o  ctuingcs  in  the 
mcmbraiia  lynipaui  ilscif,  but  to  cot]£;c:3iioii  of  tlic  internal 
tympanic  wall.  The  rays  ol  Ji;;ht  paas  throuirh  the  mem- 
bnina  tympatii  and  illuminate  tli<:  iritrrnnl  wall  oi  Ihi;  mi<l<lk' 
car,  which  is  in  ihcsc  cases  consitlcr;ibly  reddened.  This  tol 
ored  back^rfiuiid  gives  to  the  ruembi":uia  tympani  the  pirk- 
uh  thtgir  (le-Mrnhcd,  hiil  ihc^  i:hangc;  in  v.ithir  tlt^ywmiy  upon 
oongcslion  iviiliin  the  civiiy  nuher  thnn  upon  any  changes 
within  the  nicmhrana  tynipani  itself  a^dc  from  those  aJrcady 
mentioned  as  occurring  in  the  venous  plexus  ot  the  mem- 
bra nc> 

The  mallciLS  handJc  appears  foreshortened  accordtn|r  to 
the  debtee  of  collapse,  but  sj^ddom  lo  the  escteni  seen  In  <4ni- 
plc  Kusiachinn  occlusion  :  the  nnirriur  :tnd  jxjsterior  folds 
are  more  prominent  than  normal:  Ironi  slasis  the  membrane 
may  appear  ihirker  rhan  norni:il,  niml  may  i^rtially  lo>c  it^ 
lustre.  On  ciccount  ol  ihc  dispLiccmcnt.  the  light  reilo  ii 
chanffcd  both  in  position  and  !>hape.  and  may  be  multiple. 
Thesechan);e^  are  reco^niired  ordinarily  wht/n  noeftu»ion  hns 
taken  pbco  within  the  tympniiic  cavity.  If,  owing  to  the 
abnormal  fulhicss  of  the  vessels,  a  certain  amount  oE  tran«u< 
datinn  hw^  taken  place  within  the  lynipannm,  the  [fegree  of 
drprrssion  is  nol  iipi;  to  he  as  m.ii  krd.  1  nsu-jtd  of  iliis.  a  close 
Inspection  will  reveal  the  niemhrana  lympani.  presenting  in 
its  inferior  tscgmcnt  a  siiirhtly  yellowish  color>  the  In^trc  of 
the  mcMTibranc  being  diminished,  ^vhile  the  density  is  ii^creased. 
This  dull  look  is  wanting  in  the  upper  part  of  the  membrane, 
the  illuminating  rays  pt-nctrating  it  and  revealing  more  or 
less  disHnctly  the  condition  of  the  inner  tympanic  wall;  and 
il  the  mcmbrana  lympani  is  thin,  frequently  enabling  the 
ol)!*erver  to  recngiii/e  the  hm^  pnirr«  nf  the  imiis  on  the 
posterior  cms  of  ihr  stapes  (Fix-  yi)-  ''''^'"  appfarJiit-e  is  clue 
to  a  collection  of  fluid  in  the  lower  part  of  llie  tymjianic  cav- 
ity, the  result  of  serous  transudation,  Not  infrequently  wc 
observe  the  line  ol  demarcation  between  the  upper  nnd  lower 
arcDS  as  sharp  and  distinctt  appearing  cif;  a  hne  line  which 
traverses  the  membrana  tympani  transversely  (see  c<*k>red 
plates),  This  line  mnrks  the"  level  of  the  fluid  in  the  lympnnic 
cavity,  and  may  be  mi^tnken  for  a  hair  *trc!ehing  acro«£  the 
surface  ot  the  drum  mcmhmneH  By  tilling  the  he-id  of  the 
patient  forward  or  backward,  it  is  often  possible  to  ob*ervc 
changes  in  the  direction  ot  the  Huid  line.     If  the  patient  pmc- 
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tic«  auto-inflalioii.  the  ciirrenl  of  air  upon  entering  the  tym- 
ponic  cavity  wiJl  bubble  up  through  the  cnntJincd  lluict,  and 
upon  inspection  tht-sc  bubbles  arc  visible  (Hg.  96]:  they 
chimge  llit'ir  piwiiion  when  ih*r  jmticnl  swalluw*  ur  Utrcv.^ 
more  ;iir  iril*i  ihr  tyinp^nk"  tiivlly,  N;Uiir;i!ly  ihrir  prrst'nctr 
b  an  mi(iUE:stI(Jii*LbIc  evidence  of  fluid.  In  case*  whcix;  iIje: 
drum  membrane  ha:«  been  thickened  Irum  preceding  in[!ann 
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Fig,  w— MoJcTtic  raJrafibn  of  inviQ-  Tlt^,  ^0, — l"oj.tcriur    sqjnirni    i*i    mrni' 

b«ilim  IjiuptuL     [iiCkLilo-tta[<c(llAL  »-  dr^uiL  lymfuni  lfLi1|,'td  tfv  ^t^iyi  in  ilic 

ticnlaiiDn  visible  in   upper  puttarior  ivmfpanDm,  Elult'lct  ufair  in  tl;c  Auu) 

qvMlfanL  arc  v»4r>lE  tLiDU|-h  vho  iiKnilirui& 

mation  it  may  be  so  dctisc  as  to  prevent  the  reco^'niiion  o( 
these  air  hLtbbles  upon  ocular  fns^pection.  In  «uch  irtt.'^iices 
several  brighi  poinis  nf  lij^ht  ;irr  flirn  seen  upon  the  surface 
nf  the  nicnibraiit-  behnv  iht-  k-vcl  of  the  fluid.  These  mnlti- 
pic  rcflescs  arc  indic^ilfvc  of  the  presence  f if  fluid,  although 
they  must  not  be  relied  upon  as  absolutely  chantciciistic  (ff 
this  comlition.  Inflatiou  with  the  catheter  or  by  J'dit^cr's 
method  will  reveal,  through  the  diagnosis  Lube,  the  chamctcr- 
[iStlc  bubbling  as  soon  as  the  airenicrs  the  middle  car.  When 
MTum  alone  is  prewini  the  riles  produced  by  the  bursting  tA 
the  bubbles  will  be  sharp  and  high. pitched ;  when  a  certain 
amount  iti  mucus  i'i  mixed  witli  ihc  serum,  the  sound  will  be 
<)(  lower  pitrh  iinr!  of  Ic-sh  iuteuMty  and  the  c-x[>l(ksT\'r  sounds 
will  follow  each  other  at  less  frequent  intervalsn  The  absence 
oE  tilcfl  upon  ausculEalion  can  not  be  taken  as  a  |io»itivc  evi- 
dence that  ro  fluid  is  present  in  th^  middle  ear.  A  small 
amount  of  effusion  may  lie  entirely  o"t  of  the  air  current  and 
pive  no  fii;jn  of  lis  presence.  Again,  the  fluid  itiay  be  incap- 
i;ulated  in  a  (old  oi  the  mucous  membrane,  and  tlui^  be  unaf- 
fected by  the  iipE-nilinn  of  fnllHiitrtn. 

U.  Funttromii  lixainittafwn. — L^pon  examining  the  palirni 
with  reference  lo  the  power  (if  au(Hti<m  we  shall  find  dimin- 
ished air  cc4iduction,  hc>\\\  for  ^harp  sounds — such  ns  ihc 
watch  rind  acoumcter— and  for  the  convcrsniional  voice  and 
whis(>ered  speech,  the  defect  for  ihe  vocal  sounds  being 
relatively  more  marked  ihan  for  isolated  *harp  (ourds>     The 
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tuninfi:  fork  will  *^how  an  clcvaliun  of  the  lower  (odc  limif/ 
while  the  Gallon  \vbi»tk  indicates  a  rcduclioa  of  the  upi^cr 
lone  limiL  This  latter  will  be  more  marked  when  fluid  is 
presenl  :ijuI  occu;>les  such  a  pot-ition  as  to  oiver  the  round 
nnd  ovnl  \vindf>ws.  The  vibmting  tuniof^  f*>rk.  pbced  upon 
the  forehead,  is  Ii5unlly  hierali^ed  to  the  more  affected  vide  in 
CANrs  ni  {iihiXrml  diMMse.  or  lowuni  ihe  uffL-rtrd  Kide  when 
only  one  t;ir  is  invoht-d.  Absolute  bone  cunductit^n  fiir  A 
fork  of  two  tiuiidrcd  and  titty^six  or  6vc  hurdred  and  tweUe 
dotiMt  vihr.^tions  per  5ocon<l  is  u^unlly  increased,  alihouj^j 
tionieliEUC^  it  may  be  slightly  Itss  than  norrrai.  Wbik-  !hi> 
latter  condition  indicates  the  involvement  of  the  percepliv'c 
ll|f[mnitos,  the  labyrinthine  le«£on  depends  upon  the  procc&s 
fvilhin  ihe  middle  ear,  and  will  disappear  wben  the  lymparic 
condition  becomes  nonn:i].  The  presence  of  lli]i<[  in  the  mid> 
(He  ear  iTi;iy  modify  the  resiihs  oi  the  luicncmal  tests,  and 
n'nder  ,'nj  c\acl  diagnosis  of  Uic  condition  uf  |]ie  pertc|)lii-c 
appamtus  impii»iblc  until  it  has  been  removed  by  therapeu- 
tic or  surgical  measures  and  the  conduciini^  mechanisni  bus 
Ijccn  restored  as  nearly  as  pt>asib!o  to  its  normal  cnndiiion. 

Prognosis,-- tn  many  ot  ihew  ca«es,  especially  in  children, 
the  parts  return  lo  a  complcicly  normal  condition  wiihoiiC 
treatment.  ]n  adults,  while  spunlaneoui;  recovery  occurs  in 
a  certain  proportion  of  insfnncej^,  il  i«  prulMble  that  the  func- 
tion Kti  the  oi^an  is  not  cofiiplctely  rcslorcil.  Axide  from 
spontaneous  resolution,  wc  may  have  developed,  ns  a  resuli 
oE  this  process,  a  chronic  otitis  media,  the  persistent  coii^»* 
tion  ol  the  part»  uhimately  resulting  in  an  inflammatory  pro- 
cess of  the  chronic  type.  This  may  result  cillier  in  an  hyper- 
trophy of  the  mucous  membrane  lining  the  cavity,  the  redu- 
plications increntjing  in  number  and  in  density,  or  DCCTifionnlly 
wc  have  developed  a  irne  hyperplastic  inflimimaiion,  in  which 
the  c>nncctive.Ti4au«  framework  of  the  lining  membrane  of 
the  middle  e^ir  Ix-come-s  firm,  the  inierfibiillary  sitb?^ljncr  toe- 
ing absorbed,  and  a  sclerotic  condition  is  the  result.  This 
process  is  usually  more  pronounced  in  the  rcjnott  ol  the  ova] 
nud  niund  win<lows  than  elsewhere.  The  membrane  ol  the 
liustnchiaik  lube  may  undcr^ro  similar  chanF^cs.  ^Vbcn  the 
hypertrophic  chan^e^  occur  within  the  tympanum  the  Hasta- 
oMan  tube  i*  also  aRected.  iis  calibre  lieing  so  narrower!  thai 
Vrntilution  of  the  lympanum  i^  iuicrfercd  with.  In  the  hyper, 
plaitic  or  Hclcrotic  inft:immatioTi  the  re>uU  \s  to  increase  il& 
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calibre  raihcr  than  to  diminish  it.  In  (hose  case*  where  tlic 
circulator^"  M-Mtm  is  im|iaired  fnjm  (iiii!heliccait*e%,  the  cffu- 
^i^^n  in  ihc  tyiiij-ianit;  cavity  may  iiicrtiisc  in  ami>unl  wht-ii  ilic 
mucous  membrane  of  the  upper  air  passages  is  ctmgcslrd  as 
Ihc  rcMill  oi  exposure  lo  coid  or  ol  somt  disturbance  oi  lie 
prima:  viax  climiolshing  in  qunntity  or  disappcariug  ^vhen  Ihc 
patient  is  in  a  fairlv*  normal  eoiKlilioiiH 

TreAtment.^In  the  acute  sUge  ihu  measures  already  men- 
tioned under  the  treatmcnl  of  tubal  catarrh  arc  to  be  ado|>te(l. 
I^oper  attL-nlion  lo  cUiihin^  ;iiid  hygienic  surronndings  nnd 
ihe-  IrcalaiL-iiT  ui  the  upiirr  air  passages,  surgicallv  or  other- 
wise, is  of  ihc  grcalcsL  i in jjiu  lance  in  preventing  recurrent 
at  lacks. 

In  addition  to  this  wc  have  lo  deal  with  the  congcsiion 
witltin  the  lyuipanurEi  ilsclf.  nnd  when  ciEusion  is  present  our 
treAiment  must  be  ol  such  characlcr  as  to  produce  either 
its  absorpiion  or  its  exit  by  mechanical  means.  For  the 
relief  oi  the  venouR  engorgement  local  bicjodlelHng  stands, 
pre-eminrnt.  The  abstniciion  of  from  two  lo  four  ounces  of 
bloofi  frttiu  the  region  icnijicrdiati-'ly  in  froiiL  of  th<^  tragus  \s 
Ircqiienlly  tollnwcd  by  a  tomplclc  cc>siii<in  of  ihc  unpleasant 
symptoms  and  rcstoralioa  of  function.  When  seen  early,  this 
method  iniLy  privenf  the  cllusion  oi  fluid  into  the  middle  ear- 

H  Next  wc  should  try  to  prevent  this  transudation  by  restoring 
Ihe  intraiynipanic  pressure  as  nearly  as  possible  to  its  normiil 
f;rardurd.    This  is  to  be  ejected  by  inflation  of  ihe   middle 

B  ear,  either  by  the  Politzer  method  or  by  the  use  of  the  l^usia* 
chiaw  catheien  Auihoitiics  vary  considerably  as  10  ihe  pro- 
pricly  of  n-iing  the  air  douche  in  acute  congestion  of  the  tym- 

Bpanum.  To  my  mind,  there  is  no  question  but  thai  inflation 
is  beneficial  in  a  very  hrge  propnrlion  of  these  cases,  and  ire- 
cjuently  shortens  the  durution  ol  the  disoase,  prevenhng  tnin- 
sudalion  of  seritm  by  supporting  the  intratympanic  vessels. 
The  relief  to  the  subjective  symptoms  is  also  very  marked, 
and  in  no  instance  huve  \  seen  the  eondtJion  ag^rav;ilecl  by 

I  the  operation,  even  when  relief  did  nnt  fnltow.  After  ihe 
efTuKion  of  ^elunl  has  taken  place,  local  bioodiclUng  is  oidL 
n^rily  LLseicss  unk^5  actual  pain  is  present,  and  wc  have  rea- 
son to  fear  that  the  process  may  become  inflammatory. 
After  effiisiou  has  taken  place  our  efforts  should  be  di* 
rcctcd  toward  its  removal.  Two  way^^  are  available:  either 
evacuation  by  incision  through  the  drum  membrane,  or  re* 
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moval  through  ihe  Hnsuicbian  tube.  The  objecilor  to  early 
incision  uf  the  fiicnibnina  (ymp;irii  U  the  supposrd  tendency 
to  recurrence  H'ficn  ihr  fluid  i«  evacuated  in  liti^  manner. 
Uii]c55  llic  imn^udiUiciii  i^  u>nsi< legible  in  umunnl  mul  uiiuct 
much  disco^>fol■^^  it  h  wtll  to  aUcmpt  its  absorptimi.  reserv- 
ing incision  ot  ihc  drum  membrane  lor  persistent  ca^cs  only. 
The  prime  factor  intlucnctriL;  the  absorpitoji  at  the  Anid  Ua 
patulous  condiiiun  of  ihe  LuNtacliian  tnbe,  thus  relieving  the 
venous  ttir^esccncc  and  permitting  the  p<iss.Tgc  of  the  effusion 
into  the  lymphaiiiN,  The  restoration  oi  tlie  tube  It)  a  patulous 
ccimiilinn  is  rffrrted  by  the  use  of  ihr  cathricr,  ibe  bougie, 
the  applicaiion  of  a*itiiii}(cnt:s  lo  ihc  orifice  ol  the  tube,  or  in- 
HjiTioi.  with  mcdic'Utcd  vapors.  Tfacfu:  mcaAurc^  buvc  been  de- 
tailed under  inbnl  caiarrb.  When  the  CDnditioi  has  existed 
for  a  conUtlcrable  time  the  mucous  membrane  of  the  middle 
earmny  not  reiidily  t^ikeupihe  lliiifl.  Here  inflation  with  anv 
mt^dicaied  v:ipor  which  wl[]  s^ltrniihite  the  lining  membrane 
may  accomplish  ihe  dtsired  object.  For  this  purpose  we  may 
UHr  inetilbol  orc^iniphi^r  in  llie  [noporllon  of  oiur  drachm  lo 
an  ounce  of  alcohol,  the  v.ipor  of  the  oil  oj  cucaUptus  in  full 
strength,  itr  even  alcohol  rapor  alunc.  It  is  best,  when  the 
Huid  is  not  too  vi»<:id.  to  evacuate  a  certain  amount  ol  it 
through  the  Bustnchian  tube  by  means  of  the  air  douche.  To 
do  this  the  head  should  be  inclined  forward  and  toward  the 
unaffected  side  during^  the  performance  ot  the  operation,  and 
ncc:ision^il  ant-mptK  ;iT  ri^-ghirition  should  be  m:Lde.  as  this  act 
renders  the  tube  more  paiulous  <ind  permits  the  fluid  to  be 
d!splace<)  m*jrc  easily.  J^n  effusion  of  this  chaniclcr  should 
yield  lo  Irectmcnt  in  not  less  than  fourteen  days,  the  air  douche 
being  administered  at  hrsi  daily,  aufl.  a^  ihc  condition  im- 
proves, at  lonj^LT  uuervals.  If  ;i  decided  impression  has  not 
been  made  upon  the  Hiiid  ,^l  the  end  ol  this  lime  it  is  unwise 
lodelay  lon«cr,and  the  membrana  tympaui  tihould  be  incited. 
The  same  plan  *h<ujld  be  adopted  even  at  an  e;irlirr  period  if 
the  palienT  c<in  m^t  he  kfpl  under  ubservalionsuffidenily  lottjf 
to  tusmc  a  conijileic  rcMnratiun  by  ibe  mibler  measure*  al- 
ready indicAlcd,  Considerable  diRcrencc  oJ  opiniim  exists  as 
to  the  precise  locntion  and  the  extent  ol  incision  throuj^h  the 
drum  membrane.  To  my  mind  the  question  should  he  de* 
cided  on  general  fnur^^tcal  principlei..  The  object  $oui;ht  is 
perfect  drainage  and  a  rapid  and  perfect  restoration  of  the 
parti  to  their  normal  condition.     These  ends  can  be  attained 
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fiiplj  1>y  a  free  and   exltriihive    incii^irm  which  will  evacuate 
alt  the  Hiu'nA  Ziud  Iravc  the  part«  in  ;t  condiiion  favorable  to 


I 
I 
I 

I 


line  tit  HecLuin. 
ic  lowest  point  f»l 


I 


iinmfcH.ite  union  ihrou^hnui  ihc  ctiHi 

unlet  ibat  tht^  riniinngc;  mLjy  be  perft'Ct,  inc  lowest  point  fH  inc 
opening  must  lie  ncnr  the  inferior  pole  of  llicdrum  nicmbiaiif, 
SiEicc  the  upper  niTcl  pofiterior  part  ol  the  <:avily  is  the  nioM 
cap:kcioLJs  -iti  elTusiiMi  suftidtrni  m  amtiunt  to  demand  cvncua- 
lion  usunlly  causes  a  buli^inj^  ol  the  drum  membrane  in  this 
locality,  1  prefer,  therefore,  Co  insert  an  cxceedinj^ly  sharp 
but  fk'lit-iiU*  ktitfi'  rhise  In  the  periplvrr  of  the  nn-mbr-ina  at 
a  point  oppfjstie  fhr  short  process;  thr  knife  Is  then  cnrricd 
dowunarcl  chjiie  to  the  periphery  to  the  hiwci^t  point  of  attach • 
fnrnt  of  the  memhrrvna  tympani.  The  section  lies  entirely 
within  the  glcar  membrane,  and  should  not  wound  the  carti* 
bjfinous  rin*f.  When  coiiMdcrabIc  conpc*ilion  is  present  it  U 
advisable  to  secure  local  depletion  bv  cariyinj;  the  bnjle  siifli' 
cienily  inward  \c  make  it  impinge  upon  the  inicrnai  tympanic 
wall  so  as  to  divide  the  sof?  parts  which  cover  ii,  throughout 
thrt  pntin-  r-xlrni  of  iht-  inrisiou  tlinmgh  ihc  flrntn  mi-cnLrane, 
\i  the  parts  above  the  shini  prncess  arc  intensely  cfjngestfd 
the  inciMon  iif,  to  he  extended  upward  Mi  as  to  enter  the  vault 
and  deplete  the  engorged 
lid5ue-tH  In  Ihe^e  cases  it 
is  usu-il  to  incise  Irotn  be- 
low up^^~ard  I  Fie;.  97)-  A 
few  vi^orcius  eflort*  at  ln< 
flaiion  bv  meafis  of  the 
Politzcr  mclliod  cli*nrsthc 
«Mvity  ciHuplrtely  tti  Iliad, 
ihcdtvided  parts  J^UI  read< 
ily  into  place,  approxi* 
mation  being  practically 
pcrlccl.and  it  is  not  un- 
usual lo  find  complete 
union  at  the  end  of  tliirty- 
%ix  hiitirs.  The  iinly  po^ 
sible  unto\vard  result  fol- 
lowing this  pn>ccdurc  is  accidentcil  infection  at  the  time  of 
the  operation,  Tofivoid  this  the  canal  should  be  firs:  syrinpcd 
vrith  a  solution  ol  bichloride  of  tiiercury  (i  lo  »,ooo>,  while 
the  Instruments  enployeJ  should  be  sterilized  by  boiling. 
After  the  fluid  has  been  evacuated  the  ranal  %hoi)ld  be  closed 
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hy  a  pluff  of  suptic  couoti  and  the  patient  should  on  no  coo* 
ditioii  iatcrfcrc  with  ;1.  Carrkd  out  in  tbU  inuimcr,  there 
is  at>SGlutc)y  no  danger  in  adopting  this  kind  of  treatment  (or 
an  effusion  of  any  kind  within  the  tympanic  cavity- 

Niithing  has  been  said  concerning  the  ddruini&tration  of  in- 
tt^nal  remedies-  I  h^ivt  Utile  f;iith  in  thv  bimeficial  aciiim  of 
any  dru^  fur  the  coircclion  oi  the  condition  under  considera- 
tion. As  a  (iropliylactic  ine^Mitc  it  i^  well,  upon  ihc  disap- 
pearance ol  the  attack  to  guard  against  recurrence  by  the 
exhibition  oi  drus;^  supposed  lo  be  particularly  efficient  in 
nvercominji^  a  lymphatic  diathesis.  This  if^  especially  true  in 
the  case  of  chiEdrcn.  The  administraUon  of  the  iixlide  of  Iron 
in  doses  of  four  to  cif^ht  grains  three  limes  daily,  together  with 
hy^)Opho«|)hiles,  will  dn  much  in  the  direction  of  cavi>iii}^  a 
Sponlsneous  disappearance  of  the  deposits  of  lymphatic  (issue 
in  ihc  naso-pliarynx  and  pliarytiit.  Often  after  &UT^ical  inicr- 
fcri^ncc,  it  is  well  tocmpltjy  these  remedial  agefit:^  fur  a  period 
oi  a  month  or  six  weeks  to  insure  the  permanency  ol  tbc  re- 
suitn  Where  ihe  condition  depends  upon  a  disturbance  of  the 
vascular  apparatnrt,  a^  in  arterio-capillary  sclerosis  or  upon  a 
renal  lesion,  the  proper  treatment  ol  the  pfencral  disease  may 
d(»  nmL'h  lo  dimiiiisfi  the  local  pnice**.  The  applfc;iti(m  of 
aslnngrnt  rmirdifs  Tfi  ihr  lynip;niir  cavity,  either  ihront^li 
the  Eustachian  tube  or  through  an  artificial  opening  in  the 
drum  membrane,  i»  notp  I  itiink.  indicated  £n  this  condition, 
since  we  are  dealing  not  with  an  inflammation,  but  nith  an 
obstruction  to  the  venous  flow, 
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This  term  is  applied  to  an  actual  intlninTnatory  condition 
witln'n  the  iniddk  ear,  resuliiii^  in  an  iiicreaKC  in  the  rormal 
BCcrvlioti.  In  Ibis  wjjy  it  rJiffL-r*  from  iht"  process  just  dc- 
scribed.  Why  in  onr  patient  wc  sliould  have  a  &tm[]le  con- 
gir&tiui]  of  t]ic  tympanic  lining,  und  in  ;inr)tlitrr  iin  ncnlt  iri- 
fliimmatory  process,  tbe  fiictor?*  of  ciiusntioii  bein^  siinibr  in 
the  two  cases,  it  is  impossible  to  stale.  Jt  secnis  that  the 
diS^^renec  mu^l  depcnci  somewhat  upon  the  power  posse?5:^d 
by  the  individnul  to  resist  the  invasion  at  ptithogcnic  bcicteria 
and  also  upon  the  virulence  or  decree  oi  inlection  in  tlie  in- 
dividual cace.  It  i^H  certain  that  venous  stuiii);  plays  a  part  in 
the  c^iusaiion,  ns  in  this  condition  any  membrane  is  pariicu- 
lariy  sn^cqjiiljlr  tti  the  ab^urpllon  of  liacierla.  The  infection, 
then,  of  An  iiK^ividunl  in  perfect  health  might  resull  in  the 
first  Ma^e  of  iiitlammaiiou  simply  or  an  ob:^tructioM  lo  the 
%'enous  How  with  po?i»iijlc  cliij^lon  of  ,^crum  iroin  mechanical 
causes  alone.  In  tin  individual  Ic^  robust  the  inlective  pro- 
COM  would  be  CJirricd  one  step  farther,  nnd  we  should  have, 
following  the  Ktage  of  congestion,  an  actual  inflammatory 
pmces?  developed.  Here  again  comes  the  rpiestton  as  to 
why  in  certain  instances  this  iriflammatorv  process  rrsnlis  in 
the  forinatii)n  oi  inui:iiu*(  secretion,  and  in  <ithcis  in  ihr  Un  mil- 
lion of  pus-  Wc  have  in  the  structure  of  the  tniddlc  c<ira 
sufHcicntly  clear  explanation  of  ibis.  1  think.  Renicnibcring 
lh;it  the  upper  ])urt  ol  the  cavity  contains  a  k\r4:e  amount  of 
corncctivo  tissue,  wc  should  expect  infection  in  this  region 
lo  be  followed  by  an  inflammation  of  the  cellular  type,  while 
infection  ol  the  tower  portion  of  the  cavity  would  result  in 
a  simple  catarrhal  in ll:im mention  nf  the  lining  muciuiK  niMti- 
brane.  Clinical  I'^pL-iience  bears  out  this  theory-  ll  is  this 
Iai1-n;kme(l  process  that  occnpieH  our  attenlicin  at  present. 

^tiolo&T. — An  acute  catarrhal  otitis  may  complicate  mea- 
sles or  a  cold  In  ibc  head,  or  may  be  caused  by  the  introduclioa 
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of  RuuIa  into  (he  middle  car  through  the  HuaUcKiiiti  Iudc 
while  baJbing,  or  ibroiigh  tl>c  u^c  oi  the  nasal  douclii;.  Vio- 
lent efforts  at  clearing  the  nostrils  may  occnsi^^ally  cause  the 
afTerction  In  the  same  manner.  Any  abnormnl  ccndttion  ot 
the  iipptT  air  p;isKigt's,  fj:LrticularIy  the  presence  of  an  en- 
largcd  pharyngeal  tonsil  pnedisposes  tu  this  dKc-itiu?.  Ex- 
postiic  hi  cit\t[  ur  wrt  may  bntiji^  on  au  attack  without  any 
olhcr  s)'iiipli>in's  rcirr.ibk  1i»  tlie  upper  air  tract  bcinjf  i>rcS' 
cut.  Traumatic  rupture  of  the  mcmbrana  tympani  may  lead 
t(»un  infection  uf  the  atrium  and  a  »iinf>]c  inHammalion  ol  its 
Iming  nicmbrant?,  Although  in  moj^i  lA  these  instances  the  in- 
flamniation  is  purvilcnl  in  character. 

Pathologiy.— The  paihi^IctgicaJ  change*  have  been  dc- 
scrihed  in  what  has  alrr^ulv  gnn*^  before-  The  irflanirnaiiiiii 
is  ciinfincd  tQ  the  superficial  layer  of  ilic  lining  tnembr:iite  of 
the  lynipaiiniti.  the  ba^ttincnl  niernhnine  escaping.  Mo5t  fre- 
quently only  the  lower  part  oi  the  tympanic  ca^-ily  b  in- 
volvcd.  The  reduplications  lying  wiihin  the  vault  nre  cvi*- 
gested  and  swollen,  but  the  process  does  not  go  iariher  ihaik 
lhi».  .^5  the  result  of  the  inJlanmiaiion  ihe  action  of  the  mu- 
cous glands  h  stimulated,  and  their  secretion,  mixed  with  the 
transtidi'd  senrtn.  filU  tlie  lynipanic  cavity  ^  iili  a  lurbid  fluid, 
i^ilht^r  thi<.:k  in  ransislenrc  ^iid  rontiditiitg  iiitich  miirin  <in<l 
holding  in  susL>cnsion  desquamated  epithelial  cells.  Tl^e 
changes  involve  the  mucous  byer  of  the  membrane  tynipani. 
which  becomes  swollen  and.  by  extoliation  of  its  supcrlici.il 
cells,  Iciivcs  the  fibrous  layer  exposed ;  this  becomes  infil- 
trated also,  and  from  the  preu«ure  oi  the  accun^ulated  secre- 
tion may  j^ive  way  at  one  point,  permitting  the  pent-up  fiuid 
to  flow  into  ihc  c^nal.  Spontaneous  perforation  in  these  cau^s 
probably  dr|irnds  as  ujntdi  upon  llur  iuerE-asid  jire^isnrc  as 
upon  the  actual  inflitmmaiory  process  involving  the  deeper 
layers  ol  the  drum  membrane.  The  Tiustadn'an  lube,  while 
partaking  of  these  pnthnlogical  ch:inge!^  to  a  certain  degree; 
in  not  involved  to  the  same  extent  as  in  a  simple  i^nlptngitiK. 
the  actjyicy  being  more  directed  toward  the  lining  fiietnbmne 
of  the  middle  ear. 

S/mp  tomato  log/. — The  symptoms  vary  considerably,  ao 
corcJing  to  the  age  of  the  pallt-nK  For  convenien4:c  we  will 
consider  the  dbeasc  first  iv&  alTecling  adults,  and  later  as  af* 
fccting  children. 

A*  In  AdaUs. — The  early  symptoms  may  be  so  slight  as  to 
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pn»  imnoiiced.  They  consist  in  a  Jccling  ol  tullncas  and 
^o^ncri^s  in  the  c;ir.  dependent  upon  the  occlusion  ol  llic 
EusUtchian  canal.  This  scullion  is  soon  fallowed  by  pair  in 
Ihccar  referred  r(>fht^ivrn[i;inic  cavity,  iind  nf  sieiulily  increas- 
ing %ev<-rily.  The  drgree- of  pain  i"!  ordinarily  siitficicnllyacuU' 
It;  ptcveiil  McciJ,  |iMni(led  ihe  ;if.lnL:k  occurs  a1  iiigliL  The 
pain  is  uatially  dbttnctly  loCiUixcd,  ziiid  seldom  pnitakcs  oi 
the  diffuse  chamclcr  found  in  iiiHammatiori  of  ilic  cxlcnial 
meatus*  while  its  iicvcriiy  enables  it  to  he  dt^iinguii^hcd  Jrom 
lC  due  to  cloMire  (il  the  Kustachiah  lube,  The  piiin  is  usu- 
illy  most  severe  upon  lyinff  dowu,  owing  to  the  detcrmina- 
lion  ot  blood  to  the  head  v^-hen  this  position  is  Astuined.  Sul>- 
jmive  noises  of  high^piuhrd  rhur^icTer  mnnift'Sl  them*t'lves 
quite  rarly,  but  iivir  not  complained  of.  on  account  of  the 
hcvciity  nt  llic  pain,  ImpairnuTUl  of  iic.irin^  i-n  af  fir>l  slight, 
but  !(teadily  ircrcascs.  nnd  i"nn_v  reach  an  exceptionally  high 
degree.  When  ihcstaKcoI  JMpcr&ccrction  is  reached  the  pnin 
»ub^de4  f^raduallv*  bein^  repbced  br  a  lt!elin^  of  fullness  or 
lieiviiteks  in  the  fiide  of  the  bend.  E;ich  act  ol  drj:;luTiiion  is 
painful,  and  the  pationi  Is  conscious  at  these  lines  of  the 
enlranee  of  s\\t  inlo  ihe  lympanuru,  ili^  |a\sage  ihrongh  the 
fluid  producing  bubbling  siHind?^,  while  the  movement  whifh 
it  causes  in  llie  ijitiatyuifianic  slrucluie?^  U  «ttlciided  by  ]au> 
ciniiting  pain  on  account  of  the  swollen  condition.  The  body 
Icmpcratwrc  is  seldom  elcvntcd.  but  from  the  severity  ot  the 
pain  considerable  prostration  may  follow.  At  nny  period 
varying  Irom  twelve  to  foriy-eij^ht  ^lount  spontaneous  nip- 
iwre  of  the  mcmbmn.i  tymp^ni  may  take  place,  as  evidenced 
by  the  appearanct?  of  a  stTu.mucous  diich.-^iRf.'  from  ihe  e-x. 
Ifma)  audiiory  meatus  ami  an  abrupt  E-X'ss^liun  uf  the  jiain. 
In  many  ca^^cs  rupture  docs  not  take  place,  and  the  disease. 
ha^in^  run  its  course,  leaves  wilhin  the  tympanic  cavity  a 
collection  ot  sero-mucus,  which  then  pniduces  the  character- 
istic symptoms  of  an  intratympnnic  effusion*  If  the  drum 
membrane  is  exceedingly  dense  and  does  not  yicid  to  tlic 
prrwiurc  of  the  fluid,  the  vault  of  the  tympanum  may  become 
involved  srconrlimlv.and  a  purulrnt  inHammaiii>n  supc-rvcne. 
In  ^lill  other  lUHlanCL's.  wliL-rc  no  spontanron^  outlet  li  cflc?ct* 
C(l,  the?  lining  niembrunc  of  the  mastoid  cells  becomes  in- 
volved. The  patient  complains  of  severe  pain  behind  the 
ear,  ^'^dually  spreading  to  the  side  of  the  head.  This  in- 
volvement u  usually  associated   with  an  elevation  in  body 
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icfmperature  nnd  an  increase  xq  the  severity  of  aU  the  symp- 
toms. 

TJie  discharge  may  cease  spontaneously  at  the  end  of  a 
tew  honr*  or  days.  Il  may  cnniinue  a*  a  sero-mtjcoiw  difr- 
chargr.  or  hy  exposure  t(»  ihr  nU-  it  may  In-riirtie  inft'Ctcd,  HS 
character  titcn  dunging  to  a  purulent  secretion.  When  this 
occurs,  the  infection  in<iy  spread  to  the  middle  car.  involving 
the  structurc-s  situated  within  the  vault,  s\nd  mny  then  follow 
the  ordinary  course  of  a  chronic  piJiu]e»t  iiinammatic^n  of 
rhe  middle  ear.  In  other  cases  tiie  discbarjje  ai  (ht  fluid  H 
f*>ilowed  by  a  complete  cessaiiun  of  all  sympioins.  the  opcn« 
in^  of  the  tnembrana  lympnni  closing  spun f.nnttiu sly  and  ihe 
]);nl^  relurninf;  to  iheir  normal  cnmJition. 

B.  /h  CfiUiinn. — In  very  young  childrei:  the  symptoms 
characteristic  of  an  acute  catarrhal  inflammation  of  the  mid- 
dle ear  may  be  of  so  severe  a  type  as  to  incline  one  to  the 
opinion  that  the  cfiild  in  suffcrinj^  from  a  much  ^mver  dis- 
ease- The  attack  usu^illy  comes  on  at  niglit.  The  infant  at 
lirst  losses  aboui  in  bed  :ind  Throws  the  amis  upward  over 
the  he:id,  usually  toward  the  alTccteil  vide,  alihuugli  l^is  is 
nnt  invariable.  After  &  short  period  of  tlisturbt-d  sleep  the 
eJiitd  wakcua  and  K^^^*  evidence  of  iiiicnsc  iuflcnng.  The 
tcmpcriiturc  i»  frequently  exceedingly  hi^h,  and  mny  reach 
106*",  but  usually  varies  Irom  icj"  to  104^  From  the  very 
fact  that  the  car  is  ubtially  the  or^ran  least  suspected,  we  may 
remain  in  complete  ignorance  of  the  eau)^  of  ihts  rise  in  tem' 
pcratiirc  until,  after  several  ho^irs,  a  scromucous  di&charc^ 
appears  in  the  mealu*.  This  i*i  usually  accompanied  by  a 
cess^iiion  nf  nil  -vymplnms  flic  child  ilruppiiit^  ufl  to  sleep  and 
the  teuipcratuic  gradually  falling,  In  certain  cjimts  ihc  at- 
tack may  be  ushered  in  by  repeated  convuhions  and  by  vom- 
iting, simtilating  very  cltwely  an  attack  of  meningitis.  With 
the  appearance  o\  discharge  in  the  car  pain  usually  cea^e^. 
and  in  miiiiy  cases  ihe  temperaltire  bi^comes  perfectly  nor- 
m-il.  Tbi^  i*i  not  the  invari;ible  rule,  hou-evcr,  even  though 
drainage  is  free.  The  drum  mi^mbranc  of  a  child  \%  tt- 
ceeilingly  ihiii  aiul  yields  easily  to  the  onrw:in^  pressure 
of  the  fluid,  rupturing  before  the  inflamnisrion  vtiiliin  the 
tympaiiic  cavity  has  ceased.  An  elevation  of  ibc  tcmperak- 
lurc,  therefore,  may  continue  for  a  few  6iiyi^  alter  pcrfcctlj 
free  drainage  is  secured.  When  this  is  the  case  the  tem- 
perature is  apt  to  be  cither  remittent  or  intermittent*  the 
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Ir  VST  Inn  in    the  aftc^nuiiin  rtr^tching   ioj°  iir   104^  in  nianj 

The  clmractcr  o(  the  discharge  both  in  adulls  and  chiJdrca 
varies  acconUn*:  to  the  period  o(  iht  diatasc.  During  rhc  hist 
Icwday^  the  tliiiil  15  large  in  amount,  turbid  Irom  the  mixture 
of  cpithdi.t]  cells,  and  rather  viscid  iti  cunsistcnee  from  the 
pr4.'sc:icc  of  mucin.  The  viscidity  of  the  discharge  offers  an 
ob^tiruirtion  U)  its  Iret-  t?xit  ihnmgh  ihe  Muall  opening  in  the 
drum  meiidjnLnc  and  obstructive  symptoms  may  occur.  As  a 
nilc  the  discharge  ia  much  more  profuse  in  children  than  in 
adults  iind  contains  A  jk^rc^itcr  number  i^j  epithelial  cells.  When 
thccsLse  progresses  lavorabiy  the  secretion  gr&duoUy  dimin< 
Lsbefi  in  amount,  becomes  thinner  and  more  watery,  and  finall  y 
disappears  entifdy.  If  pn:>per  attc^nticm  i^^  nol  paid  to  dran- 
lines*  the  fluid  may  tiecome  infected  tn  the  auditory  canaJ.  the 
infcctiim  may  spread  to  the  tympanic  cavitv.  and  a  purnjent 
iilil]>  minli^  supervrnc  frnni  intH-nlalicm  nf  i\w  connf^clive-- 
tissue  structures  in  the  tympanic  vault.  This  accident  need 
nCTcr  happen  if  proper  attention  i*i  paid  to  cleanliness.  The 
presence  oE  the  !<ecretion  in  the  mcuiu^  icndn  tfi  soMcn  and 
remove  the  cpilhclial  matter,  thus  leaving  a  denuded  surface, 
t^irough  which  itifcction  may  take  plncc  and  localised  or  diU 
fu«e  otitis;  exlenja  follow. 

Aftrr  thr  Dppr:iraniT  iif  thc^  di«irhiirge?  the  const  it  ntinnal 
symptoms  may  a>;ain  became  severe  if  the  opciiiJig  throuRli 
the  drum  membrane  becomes  occluded  either  by  thicic  mucus 
or  as  the  result  of  the  reparative  process:  especially  is  this 
true  when  a  case  progresses  rapidly  toward  recovery  and  a.n 
acute  naso-pbaryngilis  occurs  as  the  rei^uliut  exposures  cold. 
From  this  cause  the  inHammntory  process  within  the  middle 
ear  becnnies  augmented  and  a  sudden  increase  in  the  nmouni 
of  Krcrclion  laUrs  jiU-icc.  The  opening  ihnnigli  1  lie  drum  nicni- 
bninc  is  not  of  suHicicnt  si/c  to  permit  ai  free  drainage,  and 
ihesymptomsalrcady  desciibcd  Sa  the eailicr part ol  thcchap* 
terare  repe:itecL  A  relapse  ol  this  character  13  alway*  to  be 
feared,  since  there  is  danger  of  secondary  inHnmmation  of  the 
^id  cellflp    Occlusion  (jf  the  opening  in  the  niembrana  tvm- 

»1,  even  foravhort  time,  may  also  result  in  mastoid  invalve^ 
mcnt  by  any  Iresh  access  of  inflammatory  process. 

The  impairment  of  hearing  and  the  subjective  raises  usu. 
ally  cHminiKh  allc-r  the  pressure  within  the  tympanum  is  re* 
lieved  by  the  pasKigc  of  the  contained  fluid  into  the  auditory 
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rne^tu^.  Nc-LTOsi*  ot  the  o»««ou»  lympamc  wall  or  of  Ibe  os- 
siculA  ihctnsclvcsHtics  not  i^iku  place  in  Mmplccninrrhal otitis, 
although  ihc  c'jndiiiun  i%  inqvit'iii  In  the  imrultiit  varietT^ 
These  ^cql]c!x  will  Ik^  t<iii>it]crcd  under  a  ch^iptcrr  on  piim. 
lent  otitis  tncdiii. 

Diagnosis. — A.  Pkyskai  Examintition.— ^Xi  irsprctina  oi 
the  ain^U  and  nicmbranEL  tympani  in  the  CMrly  sipgcs  will  nr» 
veal  a  dislLiictly  hypcrirmic  condition  oi  thcdrwm  membrane, 
mo&t  markc!d  in  the  region  of  the  mAmit>riuiTi,  the  ix-dnr^ 
shiiding  off  gnKLi;i11y  ititd  the  nurmni  a>lor  of  the  pari.  The 
structores  abovr  the  short  process— thai  i*.  m  Shrupneirst 
membrane— nt ay  also  jiresfnt  w  reddish  tutltir  ipiitc  c-^rly  in 
the  disease*  since  the  bliiod  vessels  of  the  nicmbrana  tvm< 
l>aiji  arc  richly  distribuicd  in  this  rc.^ion  .ind  venous  mn^es- 
tion  may  be  innrkcd.  The  hypcro^inia  is  disim^uishable  Irocn 
the  vascular  congetiiim  f^reseiil  in  tubotympanitis  irom  ihc 
fact  that  ihc  vessels  themselves  do  not  stand  out  pjominently, 
but  the  redre«i  is  dilTnse,  fiiergin^  gradualEy  inio  the  normal 
pearly  while  ruLir  cd  ihr-  mrmbran,!  tvmpnni.  while  in  lubo. 
tytnpanilis  the:  imtlint'  iif  lltt-  vessels  is  di^^LiiiuLly  marked  ami 
there  is  a  line  of  demart^fion  htrtwren  fhc  hyprncmic  areas 
which  arc  identical  with  the  normal  vascular  pIcKUS  and  ibc 
remainder  ot  ihc  membrane,  Tlic  position  of  ilie  drum  inem- 
bmnc  may  be  normal,  although  quite  Jre<^ucntly  it  is  moder- 
ately depressed ;  extensive  coihpsc  of  the  part  upon  the  in- 
ternal tympanic  wall  docs  not  occur  as  a  rule.  X\  a  bier 
period  Ihe  entire  membrana  tvmp:intH  pariietilarly  the  mem- 
braoa  vibrans,  is  iiniformly  reddened:  the  bistre  i^  waning; 
ihe  biidti)<itks  may  be  obscured  on  account  oftrdenia;  the 

t  short  process  of  the  malleus,  however,  is 
seldom  conrapletcly  hidden,  even  in  severe 
c^ses,  if  careful  search  is  made  for  it.  At 
ihiK  peni>d  effusion  has  usually  taken  place, 
the  result  bcin^  to  fntcc  the  drum  membrane 
outward  into  the  cnnaL  The  displacement 
\\  ni;ual!y  must  mnrkcd  in  the  upper  and  ^ws- 
Icfioi  part  (Fi^.  t;:^);  in  cinlilreo,  and  in 
adults  whtrc  the  mcmbiTtna  tympani  is  more 
obliquely  placed  thnn  usual,  ihc  mcmbrana  seems  lo  be  con- 
tinuous with  the  prjsiero^uperior  wall  of  the  meatus,  narn»w- 
ing  the  fnnduis  of  the  auditory  canah  this  rc£>ion  bcin^  eoiv 
verted  into  a  small  quadrangular  area  of  not  more  than  one 
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Tfiiilrttr  ihc  nnrni^l  si/c  ^Fig,  87^,  Such  a  narrowing  is  qiiilc 
as  chivractcrisiic  ol  bulging  of  the  drum  membrane  as  a  dis- 
tinct globular  ina»s  hllinj;  the  fundus  of  the  canal.  A  poini 
tu  be  rcmernb<^retl  in  thi*  connectifin  is  lliat  thtf  entire  mem- 
brane tynpaiii  bulgcj^  iis  a  whole,  the  ch:irgc  in  potilion  rot 
bcin^  limited  to  the  mcmbrana  t1accid:i.  This  is  of  conside^T' 
^blr  di;igiiostt<:  Ttiipiir1;iiEi:e  wlii^n  we  ri'itirthltcr  Mnil  infl^ri- 
niatioiLs  iti  a  [luruknl  character  iisuallj  involve  (lie  iipjier 
|>oruon  o\  the  cavity'  tinst,  and  the  [ircs^ncc  ol  HtJid  causes  a 
pmirusion  ot  xUc  membrana  Ivmpani  above  the  short  proct-^s 
of  the  malicus.  More  attention  \\iJl  be  paid  to  this  in  a  later 
cJwpten 

Aiicr  the  di*cbarj^e  hut  made  it» appearance, :tn  inspection 
oi  the  ear  will  revt-nl  the  canal  filled  wiili  wro-mucoiis  fliifd. 
Upon  rcmovinff  this,  the  surface  of  the  drum  mernhrane  will 
he  nL-cu  iKivcrciJ  Willi  a  dense  while  lu>(ielrMt  ci);iting.  This 
is  due  {*>  a  rtccrusisot  llie  superficial  epiihcltal  L\ver.  and  may 
be  easily  removed  b)'  means  0I  the  cotton  pledget,  when  the 
externaL  surface  ol  the  membrana  tvmpani  will  be  seen  to  be 
re<l  and  swollen.  The  point  of  rupture  should  be  searched 
(or  carefully,  but  uhcrc  the  canal  Is  swollen  it  is  sometime* 
ilinTicult  l(j  liieate  it  exactly.  Usually  if  i*;  found  in  the  in* 
feri'ir  segment,  eiilier  jiisi  belnwr  the  m:nHilnium  or  in  llie 
aiitciior  poiiiou  ch:isc  to  the  pciiphcry  of  the  drum  mcni- 

nc,  VVhcr  examined  immediately  aftt-r  rupture  h;is  lakcn 
,  ihc  discharge  pours  out  so  rapidly  that  it  is  diHicult  to 
determine  exactly  Ihc  location  of  the  opcuin)^.  Nor  b  this  ol 
imporlnnce.  provided  wc  asccrtnin  that  it  is  of  sufficient  hxc 
to  admit  of  free  drainaj;;e-  The  presence  of  a  niuco-scnms 
discharge  in  ihe  canal  in  Miflicieiit  evidence  that  perforatiuif 
has  taken  place.  The  use  of  the  I'liHi/cr  air  bap  or  nl  ihc 
Rii%l4i.'hiLLii  cLilhctcr  will,  when  tin*  ^m  Is  intlatrd.  ^ifToid  ns  a 
certrtin  evidence  of  this  from  ihe  .sharp,  )ngh']>ilchrd  peiiora- 
rfoii  whistle.  This  sound  is  modified  by  the  passngc  ol  Ihc 
currcfil  Ihrough  the  fluid,  Udorc  perforation  has  taken  place 
inHatioD  givei«  Mmply  the  sounds  charade ristic  at  fluid  ^«ith- 
in  The  tvmpanum. 

!e)  children  wc  are  not  uncommonly  called  upon  for  ari 
iipinioTi  immedtaiely  following  an  attack  of  "earadie."  Fron» 
the  history,  we  learn  that  the  miirfiing  following  ;m  attack  a 
<ilighi  anunint  ai  moisture  was  present  upon  the  pillow,  ond 
that  the  margin  of  the  orihcc  of  Ihc  meatus  was  coated  with 
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a  ycUcj^vfjIi  incnislalion-  At  the  time  of  cur  cxamir^iHon  im> 
discJmrgc  ts  present  in  the  canai,  tiic  only  5ympl<*m  Irom 
which  The  child  is  suHcrin^  bciriR:  an  elevated  tcmpcraiwre. 
Inspection  reveal*  congestion  of  the  CDtirc  membnna,  while 
at  one  (?oiitt  wc  arc  ^blc;  to  make  out  2.  localized  ha^niorrhagic 
deposit.  The  si^nifi cation  of  thi^  3ipp(*anincx' is  thitt  the  iii. 
I;^i;k  u-3«  of  iinly  *diglil  M*\eiily-  and  that  sjiuEitinniiS  rtiptuir 
occurred.  The  pressure  w;is  rclicveci  b)  lhi%  nir:m>s  of  exit 
to  ihe  cITu^ion.  and  the  minute  opening:  ^^  already  clowd. 
Our  cfTons  here  are  continecl  to  the  prevention  of  subsequent 
attacks,  as  the  immediate  condition  is  undergoai^  spontA- 
ncous  resolution- 

iJ,  Fiincfhfusi  Exam f Hat wn.^-OrtVmtiriW  the  paSn  I*  *o  great 
in  these  cnscs  ihai  the  funcii*mal  ev^min:iiirin  is  sddt^m  made. 
We  shall  find,  however,  thai  the  tuning  fork  placed  in  ilie 
Tifedi.iii  liue  of  ihe  Hkull  will  be  referred  to  the  alTccled  side; 
air  condtiction  for  the  lower  portion  of  the  scale  will  be  want* 
jng  or  much  diniin>,shed.  The  upper  tone  limit  may  be  n<ir- 
mal  or  slightly  reduced,  ^nd  absfdiitc  bone  conduction  will  be 
increased.  The  power  of  audifion,  both  (or  speech  and  for 
sharp  sounds,  will  also  be  much  reduced, 

Prognasis. — These  casew  terrnhiate  favnrably^  as  It  rule, 
often  uirhuiit  ircilnienl.  Punilrnl  otitis  media  and  involve 
meit  of  the  u)a,sioid  cells  occasionally  occur.  The  latter  €0»- 
diLion  m-iy  supervene  whether  perforaiiim  lakes  place  or  not. 

U  perforation  does  not  take  place,  the  case  may  fail  lo 
tindert^o  complete  resolution,  and  a  certain  amount  of  fluid 
may  remnin  in  the  tympanum,  causing  impaired  hearing  and 
in  a  persistence  of  subjective  noises,  [l  the  fluid  is  absorbed, 
the  raucous  membrane  may  fail  to  return  to  Its  normal  otkn- 
tliiion  and  lieronio  rhe  ^raI  uf  a  <-liri)ni(:  inflatnmatori'  pn»ri-%s 
cither  of  an  hypertrophic  or  proliferative  type.  Ffoni  the 
Iting-coniinued  presence  of  Huid  within  the  tympanum  the 
drum  membrane  may  become  relaxedn  and  altqr  the  fluid  h>^ 
disappeared  this  change  in  tension  may  give  rise  to  subjective 
noiae,  and  to  an  impairment  of  audition  from  the  case  with 
which  it  \%  depressed  when  the  atmospheric  pressure  within 
the  middle  r^v  is  <limtni\hi-d. 

When  perfor;ition  has  taken  place,  the  openin*;  tiiav  dote 
spoil  ta  net  in  hI  y :  or  it  may  persist,  leaving  I  he  internal  w^dlofthe 
tympanum  exposed  :  or  the  ligamentous  slruciurcs  within  the 
middle  car  may  undergo  cicatricial  contraction,  displacing  the 
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pans  and  inlcrfcring  scriowsly  with  their  riincfion.  This  lat- 
tcT  ctJiidktort  usually  rt^sults  when  the  i»nammaLif»r]  bt-cuirieft 
purulent  in  ch^r^ictcr.  In  a  crrtjtin  proportion  o(  cascs  a 
simple  catarrhal  inriammation  of  the  lower  fxirtion  of  the  tym- 
paiiiim  bccomcfl  |)urulcnt  from  inlcctioii  through  the  EuMa- 
chictn  c:m:il  before  Lhe  perloration  takes  place*     This  Js  par- 

Iticulady  prone  to  occur  when  the  process  is  active  and  ihc 
pans  within  Uie  tympanic  vault  arc  excessively  hyperaemfc; 
the  disease  then  follows  rhc  same  course  as  acuie  poruk-iit 
otitis^ 
SciEouii  Iiif^amiii.itioii  uj  ihc;  inlnicraiiial  ^trticlure^  pnib* 
ably  never  occurs  when  the  disease  is  of  a  caiarrh<Ll  type.    In 
iSfiildrcn,  where  the  trmj^anic  rooi   is  exceedingly  thin,  it  is 
H4>t   improbable   that  meninges  in  the  immcdi^ite  neighbor- 
hood are  congested ;  but  the  process  stops  here,  and  a  true 
I  meningitis  h  not  developed^ 
Treatment— The  hr*i  indieaiion  Is  the  reJief  of  pain.    The 
paiicni  should  he  put  to  bed.  a  saline  c.ithartic  admimstered, 
;in(1  Lompli^te  relief  Jmm  pLiiti  serurrd  by  ihr  ailiriiii>%tratii)u 
oi  an  opiare.      In  adolis  a   hvfviidcrmic    injcctinn  of   ten  to 
twelve  minims  cf  Magcndica  solution  is  the  most  convenient 
iorm  of  admini,<irMtion,  while    in  chiklren   the  camphorated 
^_    tincture  of   opium   is  to  be   preJcrred,     It  can  not  be  too 
^  strongly  i^sisecd  upon  that  complete  relief  from  pain  «houtd 
be  secured  tnr  a  perititi  of  at  least  five  or  six  hours,  during 

Jwhkh  lime  aUE:mpis  should  be  n>;tde  to  ;iborL  the  inniimtna* 
tion.  This  end  i*  attained  more  certainly  by  local  blood- 
leth'nj?  than  by  ;iny  <ither  measure-  Frurn  Two  to  four  ounces 
ol  blood  should  be  drawn  by  means  of  the  nrtihcial  leech 
Jrom  immediately  in  front  of  the  irafius,  or  two  natural 
leeches  niay  be  applied  in  this  location  ii  the  surj^eon  prefers 
to  inake  use  of  them. 

The  application  of  dry  heat  is  certainly  of  value  in  re- 
lieving pain,  and  does  not  interft-re  wiih  rnrasiires  directed 
^_  toward  nborling  the  attack.  The  musi  convrnjciit  means  of 
^1  apfJyin]^  this  1%  by  mr;inx  of  the  boi-watcr  ba);;  or  Japanese 
^1  pocket  Move.  Moi^t  heat  Is  objectionable,  since  it  favors 
^1  venous  conjifcstion,  softens  the  tissues*  and  haptens  local  ne- 
^P  crosis,  rather  aiding  the  development  of  the  process  wc  desire 
to  abort.  Theoretically  cold  applications  would  be  of  benefit ; 
but  the  presence  of  any  fluid  of  low  temperature  within  the 
external  auditory  canal    14   painful    tiiidcr  ordinary  circum* 
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fiUnccs,  aiid  wbcu  Ibc  parts  arc  aculcly  infamcd  it  is  uobcar- 

U  is  decidedly  unwise  to  instill  any  oily  solutions  into  tbc 
canal  for  the  relicl  ol  pain.  This  practice  is  very  common, 
and  only  serves  to  obscure  the  partTt  wben  an  cxaniiiuitiun  b 
made,  and  possesses  absolutely  no  therapeutic  v:ili>e.  A  so- 
lution of  carbolic  acid  in  glycerin,  in  ibe  propfiriifm  of  onr 
to  twenty,  U  fccimeliutcs  of  ^ltvicc,  dnil  ibt'if  h  im  eibji-'Cliuii 
to  its  use.  The  same  maybe  said  of  ^ttcous  sotuttons  cF 
morpliiDC,  atropine,  and  cocaioc.  Tlic  rciici  obtained  is  usu- 
ally temporary,  and  wc  simply  prolong  the  duration  ol  the 
disease  by  their  use, 

Failing  to  abort  the  attack,  and  tti«  palu  conUiuimj;,  we 
should  not  delay  inei^ion  of  Che  membrana  tympiini.  It  is  vi 
great  importance,  1  believe,  to  perform  this  operation  early, 
and  not  ui  vvnil  unlil  it  U  evident  tJiai  vpontaneoii*  ruplure 
will  tiiki'  pLirc  iinlrss  the  fluid  is  cv.'^cu^ted  arHfuTially.  The 
local  depiction  secured  by  the  iijieialuiti  U>  of  great  value, 
while  the  relief  to  p^iin  i<«  usually  Lmmedintc  and  i>crmaTK:ul. 
If,  then,  at  the  end  ot  twelve  hours,  the  patient  Mill  Com- 
plains of  pain,  the  membrana  tympani  should  be  Iredy  inciaed. 
When  di^tiucilv  biilKiig>  the  centre  of  Ihe  incision  should  be 
over  the  most  prominent  point :  but  in  the  absence  of  any  par- 
ticular sign  to  guide  us,  the  knilc  should  be  entered  close  to 
llic  (leiijihery  oi  ihs  ineniliNiiia  lyiTkp;nii.  JmsI.  Ik-Uidx'  llit-  pf»s- 
terior  fold,  and  the  mcmbrana  completely  rlividrd  by  a  curved 
incision  downward  to  its  inferior  pole,  the  incisioa  lying  cn- 
lircly  within  the  clear  membrane  and  parallel  lo  its  line  of 
inseriioiv  It  is  also  wise  to  incise  at  the  same  time  Ehc  mem- 
brane of  the  internal  tympanic  watt  to  secure  addiiional  de- 
pletion. Tlifft  procedure  is  of  value  even  when  but  a  *mail 
amount  of  transudation  has  occurred.  The  operator  should 
be  exceed irj^: I y  careful  to  ute  a  knife  whkh  will  pass  thronj^h 
ihe  membriiue  by  its  own  wnt;ht.  undt-r  which  circum?iiance» 
scarcely  any  pain  is  experienced.  Attenipis  to  anxMheli^e 
the  mcmbrana  tympani  by  a  Atnm;;  Holiition  of  cocaine  scarcely 
diminish  t^le  pain  instant  upon  the  nperaiioii,  altbou£:h  where 
the  superficial  cpjlhclium  has  been  cast  off  they  may  be  of  a 
certain  amount  of  value. 

BL'fore  the  npenricm  the  field  should  he  rendered  3*;eptie 
in  the  manner  iilrtody  described  in  ifie  consideration  ttl  a 
similar  operation  in  the  chapter  on  luLo-lyiupfi»itis,    After 
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(p  mriiiht7iT];i  Kiiv  been  ilivult^df  irri^t^iifioti  wilh  n  \v^t\n  atili- 
scphc  solulii}n  relieves  whatever  piun  iw.yy  be  jjreseul,  aiKJ 
sicl^  the  divided  vcs^ich  to  rctuin  lo  tlicir  normal  calibre,  H 
liim  i*  |ierformc(l  L":irlv  wc  may  cut  ithort  the  Alt^ick,  the 
licision  ciiJsing  at  Ihc  crjd  oi  thirty-six  or  lorly-cight  hours, 
and  the  symptoms  subsidia;;  (completely.  Wlien  the  opcr- 
ati<»n  hat  beer  posipimed  until  the  jjrocess  i*  well  afl  varcecS, 
the  clisch;irgc  ordinarily  coniinues  for  a  period  of  two  to  ten 
dajs  and  may  be  ijuiic  prufusc  at  first-  During  the  period 
of  liiNcliargc  \v\uch  m.ty  fuMnw  eilher  spontiineous  rupture  or 
evacuation  by  *iui^ical  iotcrEcrcuce,  tlic  canal  must  be  kejit 
thoroughly  cleansed.  This  end  is  best  nttJiincd  by  Ihc  fre- 
quent use  o1  the  ear  syringe  in  the  hands  ot  on  attendant. 
The  cleansing  fluid  may  be  either  water  which  lias  been 
botled  and  allowed  to  cool  until  tt  ean  be  tolerated  by  the 
p;iti«-nt»  or  a  mild  nniisepiic  solution  mny  be  u^cd.  The  ftx? 
qnency  with  which  irrigation  may  be  performed  will  depend 
upon  r.hcr  aiiKiiinl  tA  tliscluir^e.  Al  first  ihe  vAr  ni:iy  require 
cleansing  six  times  daily  <  the  interval  is  gradually  prolonfted 
as  the  discharge  bccoaicii  less  viscid  and  diminished  ta  C|uan- 
lily-  It  is  iniportLiri  that  these  cases  shouki  be  seen  al  first 
daily  by  Ihe  surgeon  himsell»  at  which  time  any  fluid  wiihin 
the  tympanic  cavity  should  be  tlioroughly  evacuated  by  the 
use  of  the  air  douche,  the  pariK  being  afterward  dried  with 
ahsorhc-nt  rotr«>n.  It  ha*  been  my  practice,  whrrrr  1  have 
been  able  tu  obscri-c  tlic  case  daily,  lo  iiisulHate  a  wnall 
amounl  of  boric  acid  into  the  CEtnal  after  cle;insing,  thus  se- 
curing a  permanently  aseptic  condition  of  Ihc  parts,  and 
guardirij?  against  carelessness  on  the  part  of  the  attendant, 
which  might  result  in  infection.  Under  no  condition  is  a 
large  amount  of  powder  to  be  introduced  into  the  car,  and 
unless  the  ear  is  inspected  daily  ii  should  be  a  cardinal  rule 
thai  no  powders  are  to  be  imed.  When  the  divcharge  has 
nenrly  ceased,  and  i^  so  <imall  in  aniounl  that  it  does  nut  ap- 
]>car  in  the  external  meatus  ^hen  the  ear  is  left  undisturbed 
for  Hrenty-four  hours,  more  prompt  recovery  takes  place  if 
fluid  applications  arc  di^ontinued  cntirclvi  the  discharge 
being  removed  by  absorbent  cotton,  after  which  a  unall 
amount  of  boric  :icid  t»  duj^ted  over  ihe  parts.  This  suffices 
to  preserve  an  aseptic  condition,  while  a  complete  absence  of 
tluid  cause*  a  murt  s(>eedy  return  to  a  normal  condition. 

In  caM:s  of  spcml^meuuft  rupture  ihe  o|>ening  may  be  so 
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sniiill  that  drninage  b  not  perfect.  When  iUcsc  case&  ar^ 
seen  late  in  lite  course  oi  ihc  dlNca^c,  mjr  fii>t  efforts  ^liokitd 
bo  dirccterd  toward  enlarging  the  opening  and  thoroiighlj^ 
c]c;)n5ing  the  lymp-inic  cavity  by  driving;:  out  the  cot:tained 
fluid  witik  tlic  air  ciouclic*     If  this  doe$  not  sul^ce,  tbc  itid- 

pAnum  may  be  waghcd  out  tvith  a 
s:(tun)tcd  solution  of  boric  acJd  by 
nieansH  of  tliif  middle- e»r  ftyringe 
{^bown  in  Fig.  99).  II  cxaminaiii^n 
shijws  1I1C  lining  nuicvMH  niecnbranc 
to  be  conwdcnibly  lliickencd.  the 
inMillnlion  of  a  few  drops  o£  a  two- 
pcrccnt  soUitioR  of  nitrate  of  silver 
or  a  foorper-cent  Hiriution  of  £uU 
ph^ite  of  zinc  suffices  to  correct  the 
cnridiiiim.  hi  many  ca^ea  a  single 
;ipplic:iiioii  is  Idllnwt'd  by  a  com- 
plete cure.  The  medicinal  $<iliiltoiM 
.ire  instilled  either  with  the  middle- 
car  syringe  or  a  simple  tuiddt&ear 
pipette  of  glaaa.  Caiv  should  be 
tJ^ken  when  nitrate  of  f^ilver  15  irsed 
to  begin  with  a  very  weak  soluiior, 
since  the  patient  may  possess  a  pe- 
culiar idio5yncr,isy  tow;ird  thi»H  drug,  and  thr  rracHon  fol- 
lowing its  uppltcatiiin  may  be  scvcie.  If,  after  the  fir^t  trial 
we  find  the  parts  ti>lcntiit,  the  strength  may  be  gradually 
increased  until  the  desired  i-esnlts  arc  obtnintd.  When  the 
pharynx  is  tilled  with  hypcrtrophicd  lymphatic  tissue,  wc  find 
that  the  case  is  particularly  liable  to  a  relapse  when  the  dis- 
charge hns  almost  ceased.  There  1$  no  reason  why  the  pres- 
ence cf  an  otitis  media  of  this  character  should  influence  us 
to  delay  the  removal  of  the  hypertrnphied  lymphatfc  tissue 
after  the  acme  anr:il  symptoms  have  subsided.  Its  rnuoval 
will  be  necr^siry  to  prevent  subsequent  Mrnilar  scl/vires,  and 
will  certainly  favor  ;v  rapid  tcrniinniion  of  the  present  attack- 
After  the  opening  ot  the  mcmbmra  tympani  ts  closed,  the 
patient  should  be  kept  under  observation  until  the  parts  pre- 
sent a  perfectly  normal  appearance.  A  certain  amount  of  re- 
laication  of  the  drum  membrane  and  of  the  intratympanic  lig- 
aments follows  an  iriflammation  of  thi^  character,  and  may 
result  in  the  forinjition  of  adhi^slon^  in  the  tympufiuni  unless 
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cenafn  measures  are  instituted  lo  prevent  it,  Irflation  of 
the  middle  e;Lr  stu>iild  be  jiriiciised  :U  tirsi  d^uly,  :md  subsc- 
qtirnrlv  -it  longer  intervuU.  until  all  tracres  of  congestion  diV 
appeftr  and  the  membrane  ichdtis  its  tiornuil  prjsilioii. 

In  these  ;;aac».  aiid  *il»o  in  instances  where  the  incmbrDna 
tympani  rcmnins  intact,  a  certain  amount  ot  Hiiid  may  be  left 
til  ihc  roiddle  car.  The  application  of  stimiil;iting  va^ior^  lo 
the  lining  inembrnne  ol  the  cuvity  will  hasten  nhsorption  of 
this  residual  fluid.  For  this  purpose  nothin};^  is  bcttei  than 
the  vapor  from  an  alcoholic  solution  nf  inrnlhul,  <ixty  gr:iin« 
lo  the  ininLX'.  Oil  of  eucalypTus,  or  pine-needle  oil  of  the 
strength  of  a  drachm  to  the  ounue,  in^v  alMi  l^e  enipltijFed. 
Ihc  vajjor  bein^  conveyed  to  the  middle  car  through  the 
Bustachian  catheter.  The  introduction  of  simple  or  medicated 
fltcam  into  the  tymEiaiuim  has  fallen  somewhat  into  dinuae. 
h  poasessefl  no  advantages  over  dry  vapors,  and  its  use  is  at- 
tended \i'ilh  a  certain  amount  of  discomfort  lo  the  patient 
and  is  tedious  for  the  operator. 

rSubjeciive  noi*e!i  mtiy  persist  for  a  cnnsidrrnble  lime  after 
liearin^  has  returned  ro  a  piacticaUy  noiinal  a>ndiTtuii>  The 
qneMton  uf  a  %rcnndaty  inll.immaliuu  of  the  laliyitnlh  prcttcnts 
itself  at  this  period,  l^rom  observation  of  a  large  number  of 
patients  we  find  that  the  labyrinth  is  seldom  seriously  in- 
volved in  this  disease.  The  subjective  nuises  ultimately  dis- 
appear when  the  mucous  membrane  of  the  tympanum  returns 
to  An  absolutely  normal  condition.  The  falEure  of  this  symp- 
torn  to  di^^ppear  need  give  rise  to  no  uneafines^.  When  the 
noises  are  parHciilarly  di^lressing,  relief  is  oblainecl  by  the 
^adniini^tralion  of  dilute  tivdmbroniic  acid  in  dusc^  of  thirty 
f  to  forty>five  minims  two  or  three  times  daily.  The  suscepti- 
bility of  t^c  receptive  centres  is  blunted,  and  alter  the  noises 
have  once  disappeared  thcv  seldom  recur.  It  is  wise  to  avail 
our^K'es  of  the  ui^  <^l  the  druf^,  s^ince  the  eontinned  stiinula- 
lion  of  this  part  of  tbe  receptive  apparatus  rather  militates 
against  an  early  disappearance  of  the  symptom- 


CHAPTER   XX. 

ACUTE   PURULEKT  OTITIS   UKDtA. 

Thk  prcftence  of  pus  \jt  any  localiiy  depends  upf>r  a  nc 
crniic  process  invnlving  ihe  <leeper  tU«tics  of  ihc  region. 
In  the  micidle  car  the  i^pprr  porlion  ni  tlir  lympunic-  cuvily 
pTt;*teiitii  iin  cfxcrccliit|i;ly  favorable  site  for  the  development 
iti  A  [>unilrnt  infhtiniiiTiliiir},  ^incc  in  ihts  region  cotihidcrabic 
connective  tissue  is  present,  torming  Ihc  Inimcwork  o\  the 
inucoufi  rcciiiplicali<m»  of  the  tympanic  vault,  afi  well  as  oi  the 
lit;amcntinj,s  b;iiid^  ri:(Ln^  the  o^^iclcf^  to  the  walls  of  the  tym- 
panum and  Linithi^  thetn  to  c;ich  other, 

A  pviruleni  otitis  media  primary  in  character  is  indicative 
fjf  an  infection  in  thi%  rei^iun.  as  rliHtinj^uijihed  from  a  slmibr 
prnce*is  inv<*lving  tl^e  lower  pcntiim  <jf  (he  tympnnic  Ciivity- 

Etiology. — In  order  that  tissue  nccro&is  may  lake  place, 
tttc  urg^iiniani  producing  it  must  possess  a  certain  amount  uJ 
vimicnce.  One  ol  the  most  common  cfiuscs,  thcrctorc,  o( 
purulent  otitis  media  is  some  acute  infectious  diiiea»e.  The 
affection  mof^t  frequently  fo)l<iwed  by  the  di^asc  under  con- 
^iderfition  is  scarlatina,  although  it  may  appear  during  the 
course  of  pneumonia*  epidemic  Jnnuenjra,  vuHola,  typhux.  nr 
D(trehri)-^piiiiil  mmin^itts.  It  oflcn  frjllows  the  iniroducti'^i 
of  fluid  into  tiic  middle  ear  through  the  EustachUti  [liIjcv 
The  extcnhic^n  of  an  external  otitis,  cither  diffuse  or  circum- 
scribed, may  set  tip  a  pundcnt  otitis  media,  access  to  the 
middle  car  being  ^iucd  throutch  the  Kivinian  acfimciU,  The 
rupture  of  the  drum  membrane,  either  from  any  foreign  body 
introduced  into  the  meatus  or  by  violent  inflation  of  the  lym- 
panum,  may  be  followed  by  a  similar  result. 

Occ:;i<<i[inn](y  vegetable  mohK  devrlnping  in  the  canal  iiw 
volrc  the  middle  ear  by  coiiliruiity.  A  purulent  inflarnniaiiun 
in  any  other  pan  of  the  body  may  infect  ihc  tyiD|i;mic  cavity 
secondarily,  ;ill hough  this  is  an  uncommon  occurrence*  As 
stated   in  the  previous  chapter,  the  disease  may  follow  an 
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acute  cniarrlial  oihh  medb  bv  Infeciion  of  the  cxudatltjn 
tbrough  the  Eosuchhn  uibc  or  rificr  il  hnK  gained  an 
exit  through  the  drum  tncmhranc  and  appeared  in  ihc  ex* 
tcrnal  meatus. 

Pathology. — The  first  stages  of  the  proccw  consist  in  a 
h^'pcracinia  of  the  a^cctcd  parts.  The  iolda  in  the  vault  of 
the  tympanum  become  enjjorged  ^ilh  ijinod^  increase  m  vol- 
ume, and  often  fill  the  spncc  completely^  shutiing  elf  all  com* 
rounieaiion  with  the  atrium.  This  period  of  congestion  is 
fiillo^vird  hy  a  iransudatttin  of  the  fluid  elements  of  the  blood 
and  A  migniiioit  oi  while  blood  cells-  Following  this,  local 
iTCcrosis  takes  place*  tlic  ti8?>ur  brCifiking;  down  with  the  forma- 
tion of  pus.  As  the  result  of  the  locnl  ocdcuia  the  blood  sup* 
ply  of  the  ossicular  chain  is  coasidciably  intcrlcrcd  with, 
aiid  Ixjny  nccroai*  may  iiccur  quite  early.  This  usually  takes 
place  first  in  the  incus,  on  ;iccount  of  the  limited  blood  supply 
in  proportion  to  its  size  and  the  fact  that  its  nutrient  vessels 
pursue  such  a  cour«e  as  to  be  subjected  to  pressure  quite 
rarly  in  the  ail;»cl<.  The  ^urmn ruling  walk  tti  the  lympanuin 
may  also  tiecomc  involved,  although  ihis  rarely  occurs  early 
in  the  disease.  Occ^i^ionally  the  process  may  Mart  as  an 
acute  osteitis  cither  of  some  portion  of  the  ossicular  chain  or 
of  the  bony  walls  of  the  tympanum,  Che  soft  parts  being  in. 
volved  secondarily.  This  condition  is  occasionally  met  with 
in  patients  suflerirg  from  tuberculosis. 

Alter  the  inflammation  is  fully  developed  and  the  parts 
have  become  engorged  with  bhxjir  iranandaiioii  of  ihe  fluid 
elements  nf  the  bhiod  l;ikrs  pbcc,  together  with  migniti<m  of 
the  white  blood-corpu^clcs  which  pnss  out  ol  the  vessels  into 
the  surrouniling  tift»ue ;  the  Huid  transuded  ralurally  ^ravi* 
latcs  to  the  lowest  portion  ol  the  eavify.  The  ejiutl  position 
occupied  by  the  fluid  will  depend  upon  the  particular  forma- 
tion of  the  tympanum  in  any  individual  case;  occasionally  the 
mucous  folds  are  so  dcvchiped  that  the  tr»nsud:ition  ik  con- 
fined and  does  uot  enter  the  ^L-neral  tympatnc  cavity.  It 
will  he  reinemherpd  ihaf  the  long  prcxess  of  the  incus  pdvst^s 
doirnward  from  the  body  of  the  ossicle  into  the  atrium  :  this 
lacl  plays  an  ImporUmt  part  in  the  oises  under  considcratioa, 
'flbce,  when  (he  tissues  within  the  tympanic  vault  arc  much 
«\vollcn»  the  lon^  process  of  the  incus  forms  a  natural  drain 
fllonjf  which  the  fluids  may  pass  into  the  lower  portion  cf  the 
tympanic  cavity  from  the  space  abovo.    We  And  that  where 
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the?  inflamm.'ttiiry  prfiducfs  from  ihr  vault  coUrcl  in  ihr  :ilrixim 
and  siiijscqucmly  perforate  tlic  mrmbraoa  lympaiii  ibis  per- 
foralion  lie*  in  ihc  iij'jjcr  und  piwlcrior  t|uadrant  cIohc  U^  the 
tympanic  ring  and  just  below  the  inciido^stapcdial  articLila' 
lion.  The  fact  that  pcTluTJition:^  loc^itcd  in  thb  region  arc  pcr- 
sUtcnt  and  that  the  inflammatory  proce&ses  developed  here 
arc  specially  p;iinfiil  is  a  fact  thai  ha^^  lonj^  been  m>ted;  it» 
particular  significance,  however,  has  been  eicpl^in^d  but  lately^ 
Som^tiniet,  owin^  to  the  topography  of  the  urgan,  the  upper 
pari  of  ihc  cavity  \s  completely  cHiided  from  the  lower  por- 
tion, Tlir  Jiitlaitiniaiory  products  ia  ihac  cases  can  not  pasa 
alon^  the  descending  arm  of  the  iiicuR  into  the  atnum,  and 
tfierclorc  crowd  the  upper  portion  of  the  mcmbrana  tytnpanj 
outward,  Thia  bulKinff  ol  the  mcnihrana  tiaccida  h  particu- 
larly characteristic,  and  k  sometimes  pre&ent  to  such  a  degree 
that  the  distended  portion  sinks  dciwn  over  the  cntrmbnina 
vibrant,  partially  or  complrtely  concealing  it  Jrom  vieiv,  I 
hftve  Kift^n  one  iiisf;irice  tti  whicti  the  bul^ln^  was  so  exteiiftive 
that  the  mcmbrana  llaccid:\  proirudcd  frr>ni  the  meatus  sind 
might  easily  have  bcco  mislakcii  lor  a  polyp.  Upon  incision 
a  Urge  amount  of  fluid  was  evacuated*  retraction  took  place, 
and  examination  reve-ilcd  the?  opening  in  the  superior  quad- 
ntni  just  above  the  posterior  fold.  It  is  probable  that  tho&« 
cases  of  otitis  media  In  which  the  atrium  «eem«  to  1>e  the  pri- 
mary ^e;iit  oF  puruhfnl  infl^iifinuitiiiTi  are  really  instnner^  in 
which  the  inflammatory  products  have  passed  froni  the  v^luU 
into  the  atrium  alon^  the  lonj;  proceu  of  the  incus,  ns  tt  \% 
hardly  po«iblc  for  a  purulent  inHammoiion  to  originate  in  a 
cavity  whose  mucous  lining  is  closely  applied  to  the  bony 
walls.  Where  e\'acuatiofl  does  not  occur,  either  spontiineously 
oral  lh<;  hand  of  the  surgeon,  the  fluid  may  dit^ect  the  solt 
tissues  o(  the  canal  for  a  certain  distance  alon^  the  su^>crior 
and  posterior  wall,  since  in  ihbt  region  the  periosteum  ofthe 
canal  is  directly  cnnlinu^nis  with  ihr  membrana  flacridn  and 
b  but  loosely  attached  to  the  bony  margin  of  the  n>eatu.v 
This  gives  rise  to  a  sinking  of  the  poiitero-superior  wall  of  the 
meatus  and  a  narrowing  oi  the  deeper  portion  ol  the  canal. 
The  pus  mny  burrow  along  the  entire  lcji;;th  of  the  wall  and 
make  ita  appearance  in  the  po^t  auricular  region  ns  a  soft, 
flucEuailng  swelling.  Thl^  is  parlicuhrlv  llnbl*^  to  occur  in 
children,  where  the  ti^^ue-s  are  less  firmly  attached  1o  t\tc 
parts  beneath,  and  iho  mcmbrana  tympanf  is  so  sjper6cla1ly 
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il    Cases  of  this  class  arc  particularly  prone  to  raastaid 
ipUcaiion. 

Exnmmation  of  a  l^rgc  number oi  coses  teaches  us  that  the 
Loid  is  usually  involved  before  the  soU  pnrts  coverii^^  the 
Ken>.iuj^erior  wall  of  ihe  canal  become  detached  from  the 
underlying  bone.  Hence,  evidence  of  a  collection  of  fluid  in 
this  region  coTisdiLtcs  an  almost  p-ilhnt;n'jinonic  sign  of  rrns- 
toid  inltainuKitiiiiu  In  cluKlrcii.  wliere  ilie  jmi  uleiit  cctlkvtiiin 
has  dissected  oil  the  p(.>stcri<)r  w;ill  of  the  canal  and  formed  n 
po&t^aurat  abscess,  the  periosteum  on  the  outer  surface  of  the 
temporal  bone  may  hccotnc  deiuchcd  unless  the  fluid  is  freely 
^cvacvalcdt  Eind  infection  of  the  intracranial  structures  may 
take  place  cither  through  the  mastoid  squamous  fissure  uhich 
remains  open  for  a  considt-r:ihk'  period  niter  birth,  or  a  local- 
ized caries  or  necnjbi^  of  the  squnmous  portion  may  i:l1cc  place 
on  accouin  of  intcrfL-rcncL-  uf  the  blood  itup]jlj\  ami  dirtci  in- 
icdiiin  follow.  Several  c:;im"*  c>f  ibi*  ch;trart(;r  h;ivr  been  re- 
ported, and  it  has  lallcn  to  my  lot  to  witness  two  **— one  in  a 
child  and  one  in  an  mlult^  The  involvement  of  the  cntninl  con- 
tenis  in  this  inunncr  is  the  exception,  the  injection  usually  tak- 
ing place  cither  through  the  tympanic  roof  or  through  one  of 
the  large  venouii  sinuses fn  the  immediate  neighborhood  of  Ihe 

I  middle  ear.  Either  condition  may  occur  by  a  trannmission 
of  the  infecting  material  through  the  communicating  i-enous 
c:hanni-U,  or  lurid  (i^rit'-s  i:i;iy  liikc  place  ;otd  a  Ijirgc  nmount 
of  pus  lie  brought  in  conUct  n  ilb  die  surhtcc  of  the  iiiciiinges 
or  ci^tcr  direcrtly  into  the  blood  current  thiough  one  vt  the 
large  ^inuscs^ 

Symptomatology.  —  The  characteristic  symptom  of  an 
acute  purulent  otitis  is  iiudden  and  excruciuling  pain  deep 
within  the  cm  Attending  this  we  hare  a  decided  clcvaiioii 
of  temperature,  the  thermometer  regisicring  from  Joi°  lo 
103*,  severe  hendache,  constipation,  and  marked  con&titu- 
lionil  depression.  The  hearing  becomes  rapidly  imprifred. 
there  is  often  di%tre->sMtig  linniliik^and  in  Mime  c^hck  verligo. 
When  the  disease  occurs  in  children  the  symptoms  arc  cveii 
more  marked,  the  attack  being  lre<|iienEly  ushered  in  with 
general  corvuUions.  The  piiin  changes  quickly  from  one  lo- 
caliJM^d  within  the  efir  to  a  mther  diffuse  headache  upon  the 
affected  side.    In  severe  cases  even  in  adults  delirium  is  occa- 
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Monally  i>fc>ciit.  High  tcinpL-rature  tn  marked  conlraHt  tft 
tlic  very  nLOcIci;tic  increase  oU'tcrvcd  in  an  ;iciilc  catarrhal 
inHammAtion  indicates  the  more  profound  constitutional  Infec- 
tion. The  pain  couiinucs  unabated  unless  relieved  arlihcia])^ 
until  the  inHammatory  [>roducts  ;irc  evacuated.  This  may 
not  occur  for  several  days  il  the  condition  is  not  interfered 
wiih-  The  occurrence  of  discharge  offers  some  relief  to  the 
patn,  although  it  does  not  c^ntircW  remove  it,  yintx  ihc  tti^Kue* 
are  so  crdematous  ihat  the  opriiiog  is  seldom  large  enough 
to  pcrtntt  free  drumage.  The  H^iid  that  fdls  the  auditory 
canal  is  iisu^ll/  at  first  scro-purulcnl,  but  quickly  changes  to 
a  distinctly  purulent  character.  Involvement  of  the  mastoid 
cells  may  occur  before  the  appearance  of  discharx^  or  at 
a  subsequent  period.  In  cither  event  it  is  characierijced  by 
increased  pain,  and  an  aui^mentation  in  the  severity  of  all  of 
the  ^(rneral  symptoms.  The  location  of  pain  changes  some- 
what iind  is  rt-fr-rmd  tcj  iUtt  region  Immcdialr^ly  lirhind  the 
auitclc  rather  than  to  the  car  itself.  Involvement  of  the  Uruc* 
lures  withii;  the  cranial  cavity  Is  usually  characterized  l>y 
an  increase  in  the  temperature,  violent  delirium,  convulsive 
movements  followed  by  paralysis  or  paresis,  either  upon  the 
corresponding  or  the  opposite  side,  according  luthe  partJcuJar 
area  itivoEved.  When  invasion  oJ  one  of  the  large  sinuses  of 
the  dura  m^trr  takes  place  either  from  the  middle  car  itself 
or  fiXJUi  [he  sidiscqucnt  loanTiiid  involvenieni,  Nvmp1om\  of 
pysmic  infecti-m  appear  These  are  n  sudden  high  tempera* 
turc,  frequently  reaching  105*  or  lo6^  with  an  equally  sudden 
return  to  normal  or  even  to  subnormal,  prolu^  Sbrcatinjr,  and 
rigors.  These  chanj^es  in  temperature  are  repealed  at  inter- 
vals varying  from  a  few  hours  to  one  or  two  days^ 

Evidences  of  extension  to  the  iabvrinth  arc  the  Madden 
appearance  of  di/7JnL'$s,  n:tnsca,  ;ind  eithtrr  absohnr  dc^fnes^ 
forall  notes  or  complete  lossof  perception  forcertain  portirtni 
of  the  musical  register,  ui^ualty  the  high  nuie*  of  ihc  scale. 
Extension  in  this  direction  is  rather  unusual,  a  iact  which 
wtnild  suggest  that  the  vascular  communication  betw-ccn  the 
middle  c.ir  and  the  labyrinth  through  the  intervening  borr 
wall  is  not  as  extensive  as  the  investigations  of  i'olitzer* 
would  r,"inse  us  to  believe. 

Diagnosis,— A.  Phymal  J^raminatioM. — Recognition  of  this 
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in  its  vcrv  early  statga  is  of  the  utmost  importance, 
disease  is  oLways  a  severe  one,  beirtg^  dangerous  not 

tz%\y  to  Ihe  function  of  the  organ,  tnit  oricn  to  Ilk  itself. 
P.irliciilrir  ^iltentioit  should  be  j^iven  In  an  inspection  of  thof;c 
parts  lyinR  Pibovc  the;  short  process  of  the  malk-us  whenever 
teverc  pain  in  ihc  ear  is  complained  of.     It  is  the  rule  that  in 

ihr-  vrry  e;irly  Miige  that  piirlion  (>!  th^?  menibnitra  tymp^ini 
alone,  lying  above  ihe  shnrl  process  of  the  mallens,  is  (he 
only  part  which  presents  the  slighter  departure  from  the 
normci!  appejinince.  Here  close  inspection  will  reveal  the 
Inct  ilinl  the  membrane  is  distinctly  congested,  presenting  a 
deep  dull  red  color  characteristic  of  a  high  decree  of  venous 

Icng<trgement  o(  the  underlying  structures.  This  hypencmia 
docs  not  eictcnd  below,  and  frequently  not  as  far  as  the  poste- 
rior fulfl,  and.  if  a  hasty  examination  be  made,  may  entirely 
escape  ob?tervation.  ll  i,%  in  ibiN  very  early  stage  that  prompt 
measures  may  serve  to  abort  the  attack :   hence  the  sUcss 

■  vrhich  U  laid  upon  the  physical  characteristics. 

^L      Wben  viewed  somewhat  later,  welUmiirkcd  engorgement 
^mf  thoBC  structures  is  scon  to  be  present,  the  nicmbrana  fltk^ 
cida   beini^f   pushed   outward   and   somewhat 
downw^ird  (I'ig-  itx)).     The  entire  region  is  of 
a  (Jeep-red  color,  the  parts  being  wdcni^iioiis, 

■  ihe  eiclern:il  surface  imnHI.  Hud  the  uonnal  Ins. 
trc  entirely  wanting.  The  ti^mcfaction  mny  be 
ao  threat  as  to  aclually  sink  downward  into  the 
canal  to  the  level  ot  the  .short  process,  or  may 
overhang  it.  When  well  advanced,  the  hyper- 
amia  become*  general,  and  involves  the  entire 

■  tympanic   membrane.     Sometimes   the   short 
pnircts  tniiv  Ik-  liimplrtrlv  hidden  by  the  <i-dema  of  llie  sur- 
rounding  p;lrl^.  although  this  Lmdmaik  eaii  Listj;illy  hf  found 

I  if  sotjght  l(»r  carefully.  The  outline  of  the  manubrium  is 
almost  always  lost. 
In  cases  complicating;  scarlatina,  or  any  disease  where  the 
Infection  has  been  sudden  and  violent,  an  Appearance  which 
m;*y  deceive  is  one  in  which  the  membrana  tympani  presents 
a  dead-white  color.     This  is  due  to  a  necrosis  of  the  *uperfi- 

tcial  epithelium  covering  It.  the  Iciss  of  lustre  being  charnctcr- 
isJic  of  the  cnndiuim-  This  superficial  layer  is  easily  removed 
by  the  cotton-tipped  prabc,  and  reveals  tlic  red  membrane 
beneath.     Where  lluid  ha3  drained  into  the  lower  portion  ol 
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Firi  ifii — Anirp 

(onriqcd  in  iHt 
tD«nibruic. 


Ihc  tjmpanic  cavity  the  entire  mcmbraDa  tynii>ani  mav  bul 
into  the  canal  iik^lc^d  uf  presenting  a  Kxialuecl  IjolgJn^Aret 
fit  tlic  upper  [tan.  The  ai>pear:incc  then  docs  not  rliScr  irom 
that  stiowo  in  big.  98.  i  he  secretion  may  be  so  confiticd  bv 
the  mucous  folds  within  the  tympanum  as  to  present,  upon 
etamlnation,  several  [umetieti  maM«i£  b'ing  in  the  iuiuluior 
the  eanjil  close  lo  ihc  *iuperir)r  w:ill,  Thv?*t"  miiy  lie  ixvn  or 
three  in  niimber,  accurding  as  ihtr  Ihii^l  is  conlint^l  tn  the*  an- 
tcrior  and  |io»tcrior  pcjckcCa  of  ihe  membrane,  or  has  cntcied 
these  and  the  mc<lian  space  known  as  the  pocket 
o!  Trocliach  a*  wtil  LFig.  ioi>h  Inspection  oC 
such  A  case,  where  a  clear  bi&tory  can  not  be 
obtained  as  to  the  length  of  lime  the  di^a^ 
ha£  lasted,  is  misleading,  the  buJj^ing  areas 
bcin^  irer[iienily  mistaken  for  Ria&sei  of  gr^nu- 
LttiiHi.  tissue.  Where  perfonition  lius  taken 
liliCi*  .sponiaiioously.  we  most  Ifcc|ue[Ul>  find 
the  opening  in  the  posterior  portion  of  the 
racmbrancoust  above  the  cerirc  and  near  its 
peripheral  attachment.  U  may  also  api>car 
above  the  posterior  fold  and  be  entirely  within  the  membrana 
flaccid^-  When  this  occurs  it  uituallv  forniN  the  fipcx  of  an 
irregular  c«.>nicul  projection  fiom  .Shra[>iie)rs  membrane,  the 
margins  of  th^  perforation  betn^  swollen  and  trregiibir  in 
outline. 

Forcing  air  into  the  middle  car  througti  the  Eustachian 
tube  before  perforation  has  taken  place  may  not  reveal  the 
presence  of  fluid,  since  the  collection  may  be  confined  entirely 
to  the  vault-  After  perforation  has  taken  place,  even  v^- 
orous  efForls  at  bitlatlon  may  noi  force  air  through  the  opea> 
Inp  in  the  drom  nsrnihrinic,  and  give-  rise  lo  thr  characteristic 
pcrfi»nill(»t  whistle.  It  may  even  fail  to  force  nnv  srcftrtiun 
from  the  tympanic  cavity  on  account  of  the  extreme  snelling 
of  the  lining:  membrane. 

B.  fun^ti^mii  Bxi2mi^aiwn,—T\i^  functional  examination  in 
these  cases  reveals  a  condition  identical  with  that  de^hbcd 
in  the  preceding  chapter  on  acute  catarrhal  otitis  media. 

When  the  labyrinth  is  encroached  upon  by  esctension 
through  the  oval  or  round  window,  we  find.  In  addition,  the 
dimhmtion  in  bone  conduction  and  lo»s  of  perception  ol  upper 
notes  ol  Ihc  scale. 

Pro^osis. — An  otitis  media  of  this  variety  can  only  ler- 
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minatc  in  spontaneous  recovery  without  loss  of  tissue  when 
the  infammatorv  process  doc*  not  iiro^^ss  beyond  the  stage 
of  corgestfon.  When  once  pus  is  formed  it  must  be  evacu- 
at<^d,  anci  hence  rcsoluiiOTi  i*  impossible  afttr  this  periwcl. 
With  tIic  cvat:u;ttiori  <if  tlif  fluid  ihc-  perfor^ilifjn  ni;iy  ht:-A  and 
the  parts  be  icstorcd  to  their  normal  condiiion.  Such  a  fnr- 
tunale  tcrmioation  is  seldom  to  be  looked  tor,  however,  wn- 
der  the  morit  favorable  conditions,  and  cases  which  arc  un- 
treated usunlly  present,  after  the  disease  has  run  its  course,  a 
destruction  of  the  mcmbrana  tynipaiii  over  a  greater  or  less 
area, 

Thr  intf-mal  w;ill  of  the  middle  reir  mny  be  covered  by  a 
cicatrix  rxtcndin;^  imm  the  margins  of  the  opening  in  xhr. 
tympanic  n:cmbranc  lo  the  osM:1nJ^  w^ill  nf  the  ruJdJe  ear. 
practicxilly  converting  it  into  a  closed  cavity.  In  other  in- 
stances  where  the  mcrobrana  tympani  has  been  almost  com- 
pletely destroyed  we  find  the  iriernal  wati  prcjf^nting  a  pole, 
glazed  appenr;mcc;  the  parts  arc  perfectly  dry,  and  the  mu- 
cous membTsnt-  has  become  changed  to  one  which  does  not 
secrete  mni-Hiure.  Ag;iiii,  lh«.'  intt.-rn;d  wall  of  ihc^  tymp;inum 
may  be  somewhat  ibickencd  and  moistened  by  its  normal 
mucous  secretion  without  any  dischai^e  appearing  in  the 
canal.  The  osMCidar  chain  i^  usually  bound  dowti  io  iJic  in^ 
Icmal  tympanic  waJI  at  various  points  by  dcQtricinl  bfinds. 
The  amount  of  interference  with  the  function  varies  in  difTer- 
cni  cases  and  depends  upon  the  location  of  adhesions. 

In  the  maji>rily  of  inMances,  in  cav^es  which  have  been  un- 
treated durinfr  an  acute  attack,  a  chronic  purulcriit  otitis  de- 
velops, and  Larefn]  iiivcstigatiun  will  ^huw  areai^  of  bony 
necrosis  cither  in  the  walls  of  the  tympanum  or  confined  to 
the  ossicular  chain.  The  location  of  the  pcrloration  and  its 
diagnostic  significance  in  aists  where  the  discharge  p&r^^Ls 
will  be  more  fully  dwelt  upon  in  the  con^deration  of  chrunic 
purulent  otitis  media. 

Death  may  revitk  from  ihe  diitea*e,  from  direct  Involve* 
Rient  of  ihr  cruninl  rnnlrnls.ettherdirecllv  fir  after  iheiievel- 
opincni  of  ina^tnid  inllainmatiuiK  This  last  complication  is 
of  common  occurrence  where  Ihc  disca-'C  dl^c^  not  come  un- 
der observation  ir  the  acute  stage-  The  prognosis  ns  to  the 
integrity  of  lunctinn  is  rather  better  than  niii;ht  be  expected 
when  we  consider  the  exien«vo  lo**  o{  subi^tajice  which  the 
mabdy  ent:>ils.     Serious  labyrinthine  involvement  is  decld- 
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cdly  the  exception,  nnd  when  the  bbjrinth  is  involved  the  in- 
vasion is  usually  primary,  dependent  upon  the  same  cauK 
as  has  produced  middle  car  uitlamrDation,  ralbcr  I}uid  as  sec- 
ondary t^  tht^  tymj>aDic  ditea^. 

Treatment. — Vigorous  measures  must  be  instituted  in  ihe 
earliest  siagcs  i(  wc  hope  to  abort  ihc  affccUon.  When  in 
ihc  course  of  an  ;ic:ute;  infct-linus  ilUc^sc  severe  jjiitii  K  ciitU' 
plained  of  in  the  car,  and  in^spcciion  reveals  the  charaicieT- 
btic  congestion  already  mentioned,  immediate  local  dcpleiioQ 
should  be  instituted.  As  much  blood  as  the  general  condi- 
tion of  the  patient  nill  pemiit  should  be  abstracted  from  the 
region  in  front  of  the  tragus^  The  admimstration  of  an  opU 
ate  to  relieve  pain  is  not  advi^ble  in  iheie  cases,  since  whai> 
ever  measures  are  Co  be  instituted  for  the  relief  of  the  local 
condition  diuU  be  employed  in  the  course  of  a  fciv  hours,  and 
It  is  unwise  to  miAk  any  advance  of  the  disease  by  bluntittg 
the  susceptibility  of  the  patient  to  the  in  tensity  of  the  pain. 
If  local  depletion  docs  not  produce  immediate  rcUef*  the  part^ 
should  be  thoroughly  incised.  This  operation  is  intensely 
painful,  but  quickly  performed,  and  the  wifidora  of  adnajcv 
isterir^  a  general  amesthctic  must  depeiKl  upon  the  general 
condition  of  the  patieni-  The  local  application  oi  cocaine  to 
the  region  lo  be  operated  upon  scarcely  renders  the  proced- 
ure less  painfvd.  uUhuii^h  It  is  wisr  to  tibtatn  whaUrvrr  aid  we 
may  in  this  manner.  The  incision  should  lie  above  the  short 
process  of  the  malleus  and  posterior  to  it.  The  kiufc  is  en- 
tered just  Inrhind  the  processus  brevis  and  carried  upward 
and  inward  parallel  to  the  neck  of  the  malleus  uniil  it  has 
pierced  the  celUibr  tissue  within  the  tympanic  vaull  and  iiD' 
pinges  upon  the  bony  wall.  Tbc  knife  is  then  swept  back- 
waid  to  the  ]M.'iiphery  of  the  membrane,  the  derp  tissues 
being  dindcd  throughout  the  entire  extent  ol  the  incision. 
IE  the  long  process  o(  the  incus  b  encountcreth  jks  may  ha|>- 
pen  if  it  lies  high  up  in  the  cavity,  or  it  the  incision  is  carried 
m  little  too  low,  care  must  be  taken  not  to  displace  it.  Ihc  knile 
being  allowed  to  glide  over  it,  and  afterward  being  pushed 
inward  to  the  original  depth  to  complete  tbe  incision.  .It  i$ 
well,  idsiK  on  reaching  the  periphery,  to  extend  the  section 
directly  outward  along  the  supero- posterior  wall  for  a  distance 
of  a  quarter  ol  an  inch,  dividing  all  the  soft  puis  down  to 
the  bone.  Very  free  bleeding  follows  this  operation,  and  the 
hanTK>rrhage  should  be  encouraged  by  irrigation  of  the  canal 
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with  iTArm  boiled  vratcr.  It  is  to  be  dtfitinctlv  anclersEoc;(l 
thit  ^'c  tlo  t\tA  cKpftct  lo  liber:ite  pus  by  tbis  pniccciuru,  but  to 
prevent  its  formation.   Consequently  xho  greatest  care  must  be 

ttakr^fi  tliai  tlic  ficltl  lit  npcration  U  in  an  aKepTic  L-imflJlinn,  and 
lK:i(  ;i]l  inslriimcnlK  and  the  fluid  used  sub.sci^uenily  tn  irng;it- 
ing  the  region  arc  thoroughly  aseptic  This  measure,  wiico 
performed  suflicicully  early,  may  ctimplctcly  abort  the  at- 
tack; the  dividctl  tissues  unite  hrnily  at  ibc  end  o(  ;l  lew 
dM'&,  And  all  symptoms  referable  to  the  car  may  disappear 
completely-  When  seen  at  a  bter  period,  and  when  the  parts 
are  Jistinctly  bulging,  it  is  wise  to  vary  the  procedure  lo  the 
exk-ni  fii  btrginning  the  incision  oTcr  the  area  of  the  greatest 
bul^hig.  rtiiiciubtring  that  nxir  objccl  is  lo  incisc!  the  va^scu- 
lar  tissues  located  in  the  supci  ior  portion  of  {he  cavity,  and  to 
liberate  any  contained  fluid  as  well.     Here,  instead  of  carry- 

ting  tlic  incision  ouUvanJ  upon  the  canal  wall,  the  Icnife  msty 
be  plunged  directly  into  the  most  prominent  portion  fjf  the 
Ivroor,  carried  deeply  into  the  tympanic  vault,  and  the  pans 
divided  directly  upward  as  far  as  ilie  superior  margin  of  the 
mcalUK  (Figs,  S7  iitid  97);  the  periphtml  atijurhmcni  of  the 
membrane  jKJstciiorly  should  then  he  followed  downward  for 
A  ».hart  distanix,  thu!«  forming  a  tiiangulftr  flap,  to  fnvor  free 
drainage.     When  spontaneous  perforation  has  taken  pince  wc 

Kli^ually  f  nd  it  necessary  to  enlarge  the  opening.  This  meas- 
ure should  be  carried  out  according  to  the  rule  which  gov- 
erns the  primary  incision. 

K       Upon  the  appearance  of  discharge  after  spontaneous  lup- 

^lure,  or  afler  !i:urgiLal  interference,  the  canal  must  be  kept  as 
free  as  possible  by  frequent  irrigation  wiih  a  warm  aiiliscptic 
solution.  This  n^it  only  tends  to  relieve  pain  by  dcplcliii^ 
ihc  t]f^^uc?(.  but  1%  c]f  ihc  grcatcftl  importance  in  preventing  a 
localised  infection  of  the  canal.     The  development  ol  a  fu- 

^runclc  during  the  course  of  the  disease  is  to  be  especially 
avoided,  a&  it  may  mask  an  involvement  of  the  mastoid  pro- 
CCS6,  or  may  be  mistaken  for  this  condilion.  A  localised  tu- 
mefaction of  the  canal  indicative  of  mastoid  involvement  I2 
KiCuated  Hi  the  fundus  upon  the  postero-supeTior  ^all  of  the 
meatus,  and  close  lo  the  drum  membrane  ([^ig,  7S).  In  ttiii 
region  tlic  development  uf  a  primary  infectious  process  in  Ihc 
canal  wall  is  exceedingly  rare,  circumscribed  hiitis  externa 
usually  occurring  in  the  libro-cartilaginous  portion.  Tcnder- 
less  upon  deep  pressure  ever  the  mastoid,  core  being  taken 
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not  to  communicate  any  motion  ti>  the  movuble  part  o*  ll 
onJil  diinrig  the  oxaminatloii,  vrill  also  aid  us  m  deciding 
that  the  mastoid  is  involved,  while  tenderness  on  preworc 
about  the  car,  which  imp:irt^  :i  txTtain  nmotmt  of  motion  lo 
the  fibro-canilat^noiis  pordon  of  the  mcntiis,  oron  iradlofi 
upon  the-  utirit^le^  will  jjuiiit  to  A  circumscribed  external]  otitU 
ol  n  simple  ch^iracter. 

When  the  symplonis  point  to  mastoid  involvement,  grc^t 
cntition  is  ncccs^ry  in  order  that  mefisures  may  be  undertaken 
at  a  fiufiicicntly  early  period  t<i  prevent  ihts  oompHcJition. 
With  the  accession  of  any  tenderness  over  the  mastoid  region, 
either  directly  over  the  antrum  or  at  the  apex,  the  Leiter  coll 
nr  aiind  icv  hag  vhiiuhl  lie?  iFEimt-diulely  apfihed  ;incl  kept  in 
position  conlmiinfisly  for  r  period  of  at  le^st  thirty-si't  hmirsL 
[ti  addtlfoEi  tij  tHi>.  attention  should  be  g'iven  to  the  prirajv  rtax 
The  diet  should  be  light,  and  any  tendency  to  co:)5tipciiioft 
should  be  overcome  by  the  free  use  of  saline  cathartics.  Any 
tumeiaction  ul  the  tissues  at  the  upper  and  posterior  pan  o( 
the  bony  meatus  cloi5e  to  the  dnim  membrane  should  be  utk 
mediately  incised,  since  ihc  relief  oi  tension  here,  in  conjunc- 
tion with  cold  exlfrn;i)ty  and  lre*pient  irrigation  of  the  canal, 
will  usuiUy  abort  the  Alt;ick,  1 1rre,  again,  it  is  noi  advisable 
tfi  administer  drug?i  for  thr  purjiosc  ui  ri^licviiig  i«in,  or  cer» 
tainly  not  for  any  \ovg  period.  If  the  pain  tn  the  mastoid 
region  rcmdins  moderate  for  twenty-lour  boun,  and  manipu- 
l^ition  £'lici[&  an  increase  in  the  amount  of  1endernc5«,  it  may 
be  wise  to  insure  a  fair  amount  of  sleep  for  one  night  by 
the  administration  of  morphine-  This  plan  should  noi  be 
repeated,  for  if  on  ilit-  following  d.iy  nn  ni:irkt'<l  ampliitnition 
of  the  symptoms  h  present,  opemtive  mrnsures  directed  to 
the  itkastoid  process  should  be  al  ontc  inslilulrLL  I  can  Uiirrily 
!*pcak  favorably  of  local  bloodletting  over  the  mastoid  regioa. 
Occasionally  it  may  be  followed  by  relief;  but  my  experience 
has  been  that,  where  blood  has  been  abstracted  from  this  re- 
^iiin.  the  fnymptoms  have  been  delayed  only,  but  the  complicn- 
tlon  has  not  been  prevented.  Another  objection  to  local  blood- 
leitinjf  lies  in  the  fact  that  the  lendcrnessot  the  pans  tn  uhicb 
the  iiiuLsnn:  gives  riNe  may  oia^k  that  due  tn  tht-  inftammaijoin 
nf  the  osseous  stniclurrs.  This  h  not  a  serious  objection,  lo 
be  sure,  and  a  little  care  on  the  part  of  the  surgeon  will  enable 
him  to  distingui'sh  J>etwccn  superftcial  and  deep  tendtrness- 
At  the  same  time  it  is  important  lor  us  to  rccognixe  the  lad 
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mn^oid  involvtMij^nt  as  soon  ns  it  tak««  place,  anJ  noi  ckby 
pniin|>t  interlcrtfiici'.  Anv  mc-isures  which  lemporarily  re- 
lieve the  symptoms,  or  cause  the  disease  la  progress  more 
slovrly.  arc  of  decided  t!i*ail vantage,  and  often  a  mrnarc  to 
life.  The  particuW  operative  measures  to  be  adopted  when 
the  mastoid  is  involved  ^ill  be  fully  described  in  the  sccifon 
devoted  lo  surffery^  It  should  be  stated  here,  however,  thai 
the  author  is  decidedly  averse  to  the  employment  ol  a  sim- 
ple incision  over  the  mastoid  in  these  casei.  The  value  cf 
the  so-called  *' Wildtr's  iiidiion  "  dependx  upon  ihe  deplelinn 
aiid  a  cerUiiit  ;jn)uuiil  oi  relief  tti  lenviiiri  .«;eciired  bv  division 
o(  the  periosteum.  The  operation  is  &]tt;ccdinyly  ii^Iidul,  and 
a  general  aoECSthctic  i^  tii^ually  necejsarv.  In  all  cases  ^vhcrc 
the  Wilde  inclsfoci  is  po^iii\'cly  dcrnardcd  it  will  probably  be 
necessary  to  enter  the  mastoid  at  a  later  period,  and  to  give 
the  patient  an  ann.'«lhetic  upon  one  dav,  for  the  purpose  of 
making  a  ^upcrticral  incision,  and  to  repent  it  a  day  later, 
for  the  purpose  of  completing  the  operation  and  enter* 
in^  the  tnasloid  prru^c-v^  il^c:^^,  i^  ;ihsi>l[ilrly  iinjii%ti6nble. 
When,  therefore,  external  incision  seems  indicated,  bui  (he 
sut^eon  docs  itoE  feel  juHtilied  in  enterirg  ihc  bone*  it  is  much 
better  to  wait  for  tncntyfour  or  forty-eight  hours,  at  which 
time  no  doubt  xviil  exist  as  to  the  proper  course  to  pursue. 
Incit&ion  within  the  caniil  lias  already  been  spoken  ol,  and  is 
in  reality  an  internal  Wildes  incision.  The  pneumatic  cells 
of  the  mastoid  are  located  much  nearer  the  superior  wall  of 
ihe  meali]«  ihan  to  the  external  Mirface  of  the  mastoid  cortex. 
This  incision  in  ihe  canal  frequently  relirvcs  Icnsinn  siifli. 
dently  to  pre^-ent  an  e\ten^i<m  of  the  inflaTninalJoa.  When- 
ever internal  incision  will  not  relieve  ihe  condition  within  the 
.external  incision  certainly  will  not.  and  in  adults  it 
be  a  cardinal  rule  never  to  depend  upon  the  operative 
measure  of  dividing;  the  soft  parts  alone-  In  children  under 
three  years  of  njje.  where  the  mastoid  cortes  is  thin  and  the 
cells  may  be  opened  w\th  a  ittoiii  Koalpel,  iht-  procedure  may 
i)Cca«roTt:dly  be  juiitifiahle :  but  evrn  hrrr  expe-rtenrr  has 
taught  mc  tliat  acomplcieojicmtinn  under  (^^cticral  anaesthesia 
is  belter  than  to  incite  the  superficial  structures  simply  and 
secure  impericct  drairragc.  The  opening  must  be  small,  nnd 
no  knowledge  of  the  extent  of  the  tissue  involved  can  be 
gained,  while  the  exit  to  the  discharge  can  not  be  free. 
Therefore,  whenever  any  operative  procetiure  U  In^tfiuted 
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Upon  th<^  masiu&d  It  should  he  thorough.  ar>d  should  be  pcr< 
lormcd  under  general  anae^ttiesla. 

We  occnsinnjiUy  meet  with  cnsc^  which,  after  mcision  of 
the  membrana  tympaot  and  the  establishment  of  dntm:igc. 
proKrcss  bvorablj  *or  a  certain  |Knod*  adcr  which— proha* 
biy  because  o!  a  fresh  access  of  ifiHimmation^the  dUcharf^ 
increases  in  amount,  the  pain  returns,  and  the  symptoms  are 
repeated,  although  not  to  the  same  decree.  Here  it  H  nece£- 
sary  to  re-incise  the  drxim  membntne  and  thoroughly  cvacmtc 
the  contents  of  the  tympanic  cavity.  Each  recurrence  incun 
thr  Hanger  nf  maHttiii!  iiinamiiiaiioii,  and  to  delay  ihti  c^Lih- 
Itshmcnt  of  free  drainage  through  the  external  meatus,  in  the 
hope  that  the  intlatnmaiory  process  may  disappear  spontane- 
ously, 15  certainly  unwiac.  If  the  jjaris  arc  kept  lhoro*ighly 
cleansed  and  attentioii  is  paid  to  the  proper  exit  of  the  dis- 
charge, very  liiilc  local  treatment  is  necessary  aside  froro  tbiL 
Occasionally,  owing  to  the  impoverished  general  condition 
of  the  patient,  or  Ut  some  nbsfruclive  Ir^itin  in  ihr  upper  air 
paM^ge,  e?ii)ceially  to  enlargement  of  the  pharyn^^ea!  tonsil  in 
children,  the  discharge  becomes  small  in  amount  artd  assun>es 
a  watery  chnractcr.  but  docs  not  cease  completely.  Here 
attention  to  the  general  health  i^  of  prime  importance,  since 
if  the  disdiar^'e  is  allowed  to  cominue  too  long  the  0£«iclc6 
arc  apt  to  become  involved,  and  a  chronic  purulent  otitis  may 
be  established-  If  the  pliarynge.il  vault  is  the  scat  of  aclencJd 
vt'gclalioMs,  tht^e  should  br  removi-d. 

In  case  the  discharge  dues  not  cease  as  promptly  as  might 
\}c  expected,  owing  to  inattention  on  the  part  of  the  patient 
regarding  thorough  cleansing  of  ihc  canal*  granulation  tissue 
may  develop  along  the  margins  ot  the  inci^iDn  or  apon* 
lancons  perforation  in  the  mcmbrana  tympani,  or  the  raucous 
membrane  within  the  tympanic  cavity  may  become  greatly 
hypcrtrophicd  and  protrude  through  the  perforation  in  the 
form  of  a  pedunculated  mass,  constituling  :m  unatX  polyp* 
Ml  called.  This  obstructs  the  free  outflow  of  the  secrrtioD. 
and  must  be  cither  removed  or  destroyed  in  JiVn,  Removal 
may  be  easily  effected  by  means  of  a  delicate  »nare  armed 
with  fine  wire.  For  destroying  these  exuberant  granulations 
«kher  chromic  acid  or  the  fused  bead  of  nitrate  of  silver  may 
bo  used.  Care  should  be  taken  to  thoroughly  dry  the  granu- 
lalJon«  t)c fore  the  escharutic  is  applied  and  to  make  the  ap- 
plication to  the  hypertrophicd  tissue  gnly,  and  not  allow  it  lo 
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spread  to  the  surrounding  parts.  This  is  cffeclcd  by  lightly 
touching  lh<r  parts  which  have  been  cautemed  wUU  a  pledget 
of  <1rj-  c<*non  immediately  after  canitri/aHon,  u>  remove  any 
excess  of  the  ngeni  cmployt^tJ.  II  cirliaitely  r:*rciitc<l,  ihe 
procedure  IS  not  painful,  but  it  is  aUvays  wise  to  aiijt-'MlTe- 
tize  the  part  with  a  tcii-per-ccnt  ftohition  of  cocaine,  previous 
to  caulcruation.  Chromic  acid,  1  think,  is  the  salcr  agent  to 
employ,  OS  tiitrnte  of  silver  is  somciimcs  iollowcd  by  a  rather 
sharp  reaction. 

Ag:iiri.  the  hyperlrnphieri  covering  of  the  intern:i)  tym- 
panic wall,  instead  of  assuming  a  distinctly  polypoid  appear- 
ance, may  preMml  as  a  difTustr  thickened  nietnhr^ne.  This 
occiir?  especially  when  the  per/oralion  is  of  large  size,  expos- 
ing the  tympanum  over  a  considerable  area.  1  Icrc  we  make 
ufic  nf  the  metallic  aslrin^cnt  ^alitf  in  a<)ticous  solution,  nitrate 
of  silver  being  the  fnvorite.  although  sulphate  of  copper,  stil- 
phate  of  zinc,  chloride  of  zinc,  or  ihe  persulphate  d  iron 
may  be  employed  probably  with  equally  good  results.  The 
slrr^nglh  af  (hf  snliitifin  used  must  v;irv  wilh  Thr  special  con- 
dition of  th<-  pails.  U  IS  always  well  Ut  test  iliu  susccpUhilltv 
of  the  palienl  by  bcgiuning  with  weak  ?sr;luiion?^  and  to  in- 
crease the  strength  according  to  indicntions.  The  silver  solu* 
tioTis  may  be  used  in  strengths  oi  from  two  to  fifty  per  cent ; 
the  zinc  salts  in  strengths  of  from  two  to  four  per  cent.  If 
sulphate  of  copper  IS  employed  the  degree  of  conccntratioa 
should  not  exceed  ten  or  fifteen  j^rains  lo  the  ounce. 

The  persulphate  of  iion  seeni^  to  he  of  particular  value  In 
causing  a  rapid  disappesinincc<»f  granulations  developed  about 
the  margins  of  a  perforation.  The  HoUili[*n  may  be  u%cil  full 
strength  or  diluted  with  water,  according  to  the  si«  and 
chanicicr  of  the  granulations.  The  patient  should  be  scca 
the  day  following  inch  applications,  as  oecasiorially  the  re- 
action  tv£1l  cause  closure  of  the  opening  in  the  drum  mem- 
brane, and  symptoms  dependent  upon  pus  retention  may  su- 
per i^cne. 

When  cmlv  a  smalZ  tpKuitily  of  discharge?  rrmams  we  may 
find  thai  the  use  ol  fluid  in  the  canal  increases  rather  than 
diminishes  the  amount  of  discharge.  If  the  case  is  watched 
closely,  astringent  or  antiseptic  powders  may  be  employed. 
care  being  taken  that  the  opening  in  the  mcmbrana  tympani 
is  noi  occluded,  the  powder  being  insufflated  so  as  to  form 
a  thfn  covering  ovenhe  membrana  and  the  canat  walls.     !f 
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:hi«  plan  is  adopted  ihr  p;incn1  musr  br  seen  ddlly  by  cbe 
surgeon  AD  (J  the  parts  ihorou^^'y  cWii^cd  by  means  uf  ihc 
cotloji  pledget,  alter  which  tiic  p(>v^'(J<:r  is  lightly  dusted  over 
the  membrane  tympani,  die  granulations,  or  the  cxpoi^d  vrall. 
of  the  middle  car,  aj  the  case  may  be-  We  may  iisc  boric 
add,  iodolorm,  lodnl,  or  dcrmatoL  When  ihc  walls  ot  tbc 
canal  appear  sodden  from  long  continued  iinj;atjon,  the  addi- 
tioR  <A  a  small  amount  of  oxide  o(  zinc  to  any  of  tt»e  above 
powders  is  desirable.  Thi*  protects  the  denuded  lining  of  the 
meatus  and  favors  the  formaiion  of  normal  ejiiil helium.  After 
the  o[H!rnng  in  the  ilrum  niembraoe  is  closed,  infation  shouM 
be  employed  at  first  daily,  the  interval  being  increased  as  the 
parts  resume  their  normal  appearance.  It  is  important  that 
this  plan  should  be  carried  out;  otherwise  adhesions  nvay 
develop  in  the  tympanum  and  the  function  ol  th«  ofgan  be 
decidedly  impaiied. 


CHAPTER    XXI. 
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Unukr  chronic  catarrh  ol  the  micl<!le  ear  various  affections 
of  the  lymp^Tiuni  have  been  described-  The  scleciion  of  this 
n^ime  h  piriicularly  unfortunate,  since  ft  conveys  the  Impret- 
hhm  that  the  <li\ru>«(?  jk  reullj  ;i  riiinjilu^ilirig  h'sioii  uf  some 
condition  in  the  nose  or  nasophnrynK.  '*  Catarrhal  deafness  " 
13  a  term  wljich  appear*!  not  only  in  otir  !ttiinr1:iTd  work?*  upon 
ololoi;y.  but  al:t<>  Jorms  a  prominent  feature  vi  ihe  advertise- 
ment  of  almost  every  charlatan. 

In  the  fir&t  place,  catarrli  as  a  disease  d<>c?i  ruA  cxhKit 
being  merely  a  term  used  to  describe:  a  symptom,  meaning 
f«jin  its  derivation  simply  si  diBCharge.  By  common  consent 
catarrhal  inflamniaiioh  li  the  icTin  a|>[Oicd  to  a  ^Limpfe  fnflam- 
maiton  uf  any  iLHr(;iHi»  membrantv  U  mav  oi;eiJr  in  the  car 
or  elsewhere,  constiluiing  a  primary  disease  entirely  indfr 
pendent  of  any  lesion  in  the  i;p[)cr  air  pa^sa^c^. 

When  the  mucous  mt-rabrane  <ti  \hc  middle  car  is  the  scat 
of  such  a  chronic  inllammalory  process  the  changes  ivhicJi 
lake  place  are  of  two  varieties:  In  one  form,  wldctx  may  be 
t(-rmeil  :\  hvperlrophic  inflamnjation,  we  have  a  swelling  of 
the  lining  niembrane  of  ihc  tympanum,  due  usually  at  first 
lo  a  throiiic  rcTiouH  eon^e-slion ;  ihii  continuing  for  a  lung 
period  results  in  hypertrophy  ol  the  clemcnis  of  the  tissue 
liaing  the  cavky,  Over  the  bony  inlcrnal  wall  of  ibc  mid* 
die  ear  the  mucous  membrane  h  thickened  and  hypcrarinic 
and  ibc  g^landular  elements  pn>diice.  therefore,  an  excessive 
amount  of  secretion.  In  the  drum  tncmbranc  the  same  pro. 
ce**  takes  place;  the  fibrous  l.iyer  becomes  thickened  fn 
|)]:t<:e*s  and  m-iy  over  tTrt;dn  arrris  be  ihr  sfaf  ni  (.alcamnis 
deposits.  The  same  clian£:e^  take  place  in  Lhc  ossicles,  liga- 
TTtenl,v  and  in  the  ynMfi  of  the  ^u^lachian  lulie.  Owiiitf  to 
the  chronic  hypcra^mia.  serum  or  seri»-mucvjs  may  collect  in 
the  cavity  and  remain  there  permanently,  or  the  fluid  may  di& 
appear  from  time  to  time  when  the  congestion  is  less  tnarkcd. 
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[n  contmclistinctEon  to  ihe^B  diansres,  we  find  in  another 
class  of  cases  a  process  chaT^ctcmtrci  by  tissue  hyperplasia 
ruther  ihoji  by  hypertrophy :  the  new  tissue  is  firm  and  fibrous 
in  cbanictcr,  j^nrreiion  ik  cliiDinlKhed,  the  vr.illv  of  the  vcs- 
^Ift  ^jpptying  ihic  pans  art-  thick<-n(5t},  :in<)  il  !ruc  sclerosis 
n-4ii]c«.  In  fhh  form  of  lunanimation  the  favorite  Kite  tti  ihc 
inn^jomatory  process  is  the  region  of  the  oval  and  round  wut- 
iiuw*,  The  outer  wall  of  the  tympafium — thai  is,  the  niciu- 
bnina  tympani— may  present  almost  no  variation  from  the  nor- 
mnl  appcar.'ince.  In  the  ItuM^chlan  tube  the  tissue  ch;inf^ 
cause  an  :iciuai  increase  in  thcc:Llibreof  Ihcc^tnai  as  the  iiicin- 
brane  becomes  firmer  and  more  closely  applied  lo  the  paru 
beneath.  In  the  tympnnic  ligatnrnlN  this  HclErrolic  process  ttv 
creases  their  firmnrss>  bintJing  the  ossicles  rigidly  together 
and  l^xing  them  ftrmly  wlihio  the  cavity,  30  that  the  degree 
of  motion  in  every  direction  is  much  reduced-  About  the  sta- 
pedial niche  vvc  find  dense  connective-tissue  bands  running 
from  the  head  of  the  fiiapcs  and  Irom  the  crura  to  the  walls 
of  the  pclvU  ovniis.  The  motion  of  this  ossicle  ifl  therefore 
greatly  limited.  At  the  round  window  similar  changes  pre- 
vent the  compensaiury  movecncnt*  of  the  membrana  tympani 
secnndaria  and  render  the  vibratory  motinn  of  the  labvrin- 
thine  fiuid  difficult  or  im|>ossible-  Whether  the  hyjjerph^iMc 
form  of  inflnmmation  is  often  secondary  to  the  hypertrophic 
form  is  a  mooted  qucition,  but  the  weight  of  evidence  sctms 
to  favor  this  view. 

Chronic  Hvi'ER'rRoviiic  Otitis  Mkdia. 

^tiotogy. — A  chronic  hypertrophic  infi^tmmaiion  within 
the  tynipimniii  may  follow  an  ncule  c^itarrhal  oiitis.  an  acute 
congestion  oi  the  Eustachian  tube  which  has  failt-d  lu  resnlve 
completely,  or  a  similar  process  in  which  the  middle  cararjd 
lube  ore  both  involved.  It  may  also  occur  as  an  idiojmthtc 
affection,  the  organ  never  having  been  the  scat  of  an  acute  in- 
fiammntion.  In  any  caf^e  whore  the  disease  i£  chronic  from 
the  beginning  it  depends  upon  ^ome  fault  in  the  manner  of  Htc 
of  the  patient  Throujfh  which  he  becomes  particularly  suscep- 
liblc  In  vasi:iihir  L"h;mgr-s  ht  lliosif  porthinis  of  the  b*.>dy  lined 
with  mucous  membrane-  Frequent  exposure  to  cold  re*ul(- 
ing  in  repeated  attacks  of  acute  rhinJti*  or  acute  na^so-pharyn- 
gili*,  from  which  the  vcwseljs  within  the  tympanum  arc  fre- 
quently engorged  witli  bJoodi  is  a  most  common  cause.     The 
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ronditvm  may  bc^in  in  early  life  fi  oiii  lite  presence  of  a  irmfl- 
crrtJc  anjtjunt  of  iijcnniil  tissue  in  the  i>h<irytigiMl  v^i.lt.  not 
cikoi;g;h  to  give  rise  to  symptoms  of  nasal  obstruction,  but  siif* 
ftcicni  to  ctxuac  a  venous  cngorgcinenl  o\  its  partH  with  each 
exposure  to  cold.  This  condiMon  interlerrs  with  the  intra- 
tympanic  cireutation.and.aUhouph  the  pharyngeal  li&sue  may 
become  eriiirely  normal  in  later  life,  the  ehanges  set  up  within 
t!ie  mt[l<ne  ear  may  persist  aad  even  increase  alihtnigh  the 
cause  of  the  aflcciion  has  disappeared.  The  disease  ii  iDore 
commonly  n\t:i  with  in  iiidivlduals  who%c  occupation  rmtlcrs 
exposure  to  inclement  weather  a  matter  of  ncccwiCy :  il  is 
hence  more  common  in  males  than  in  iemales.  No  period  ol 
life  is  exenij>t  from  the  disease,  but  it  occurs  more  fruquenllv 
between  the  ;i(|j(?s  oi  fifteen  and  thirty-live  than  belore  or  flller 
this  period.  Marked  impairment  of  the  general  health,  either 
from  a  stvere  illnes*,  from  prolonged  ment:il  anxiety,  or  fnim 
privation,  ccinMiftitrs  a  i:\ctor  in  {hr  c^tn^.ition  of  many  cases. 
TIic  abuse  o[  alcohol  alsrrj  exerts  a  certain  effect  lu  ihe  pro- 
duction of  the  dJK'ase,  both  from  its  local  action  npon  the  di- 
gestive organs  and  its  influence  upon  the  circulatory  system^ 
We  arc  often  told  that  the  aural  lesion  is  due  to  the  extension 
of  mflamm:ilifin  from  the  phnrynj:;<-a!  vault,  because  of  the  con- 
tinuity of  anitomicnl  structure.  While  this  may  be  so,  it  is 
certainlyaqiiestfonof  Uttle  importance. since  the  snme  causes 
siriing  III  produce  ihr-  ]ih:irvnge:d  inflarnnialTnn  tuny  exert 
tiieir  effect  primarily  upon  tlic  lining  membrane  ol  the  tym- 
panum. The  cxGcsHivc  UK  of  tobacco  is  not  responsible  for 
the  discnse  under  consideration,  except  a»  it  may  affect  the 
l^eneral  health;  the  inhalation  of  smoke  produces  quite  os 
deleterioufi  an  effect  upon  the  respiratorv  or^^ans  and  middle 
ear  from  local  ;tction  as  doef;  the  actual  use  of  the  weed. 

The  opinion  so  prevalent,  that  impaired  hearing  due  to 
catarrhal  inflammatian  of  the  tympanum  is  toa  certain  extent 
hereditary,  is  xnA  enfirely  borne  mil  [>y  esftenence.  A  care- 
ful examination  of  statistics  shows  that  in  the  disease  under 
consideration  herediEy  plays  a  ^rcry  unimportant  part  iu  the 
causnlion.  It  is  true  that  certain  families  setm  to  show  a 
particular  predisposition  to  inflammations  of  the  lymphatic 
type,  engorgement  of  the  lymph  nodules  occurring  with  any 
slight  Incxvl  inflammation,  ThK  is  seen  if  we  observe  the  Tre- 
qtiency  wilh  svhich  adcnnJLi  vegetalii^ns  arc  oljscrved  in  dif- 
fcrdni  members  uf  the  same  family  through  several  gcncnu 
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lion?.  Since  these  growths  cicri  an  influence  upon  tympanic 
cortlilioris;.  ii  is  nuL  slningcr  lh:a  ihcr  hctk'f  4>hout(l  be  held  ihu 
\hc  aura)  iiEfccfiaii  is  transniitted  frofn  nnc  genenUion  to  an- 
uihcn  1(1  manv  cases,  hoi^cvcr.  wc  fmd  tlic  pharvngcal  Ijn*- 
phAtic5  enlarged  through  scvcml  generation*  without  anj 
aural  aficction.  It  h  probable,  thcrcjorc,  that  the  influence 
of  horcdily  is  limited  to  the  lymphatic  depo&its.  which  render 
the  ear£  more  easily  afTecictd  by  slight  changes.  It  fft  seldom 
that  any  hereditary  history  of  the  aural  disease  i$  met  with 
without  the  accunnmnyiTig  lyniphaiic  taint. 

Pathology.— T  he  piithologita]  changes  have?  been  dc?*cnl>cd 
somewhat  al  Icngtii  In  the  introductory  remarks.  To  recapit- 
ulate, they  consist  in  a  swelling  of  the  lining  membrane  of  llie 
tympanum,  due  At  first  to  a  venous  congestion,  but  afterw:ird 
to  an  acttial  tissue  hypertrophy.  The  newly  iormcd  tissue 
is  vascular  and  richly  supplied  tviih  cellular  .elements,  the 
fibrous  elements  being  but  little  developed.  An  actual  in- 
crease in  vohimc  is  the  result  of  this  process,  sind  is  ch^imc- 
teristic  of  ihi-s  fciriu  of  influuiniiUioit.  The  [srcHcnce  within 
the  tytiipanum  oi  n  fluicl  cxudntion.  due  cither  to  nn  abnor> 
mal  activity  of  the  secretory  glands  or  to  the  transudation  o( 
tho  tluid  elements  of  the  blood  trom  the  engorged  vessels; 
con«titiitC£  another  prominent  feature.  No  particular  por- 
tion of  the  middle  car  is  involved  by  preference,  even  the 
membraoa  tympani  sharing  in  the  changes  wrought  by  the 
niorlnd  prijct-'ss.  In  the  uicmbrana  tympani  there  is  thlckeiw 
ing  of  (he  mucosa  ;ind  swelling  of  ihe  fibrous  laver.  loUowed 
by  true  hvpcrtrophy  here,  and  in  ihr  ^xdv^LUOcd  stages  by  2 
deposit  of  the  lime  salts. 

As  involving  the  drum  membrane,  the  structural  changes 
produced  are  usuailj  more  marked  in  some  parts  oi  the  mem- 
brana  tympani  than  in  others.  This  results  in  an  irrcgulanty 
of  leTCture,  some  portions  appearing  dcnM!  and  opaque,  while 
others,  by  contrast,  appear  thinner  than  normal  (%cc  colored 
plates).  In  the  Fustadiian  inbe  the  tissue  changes  within 
the  walls  narrow  its  lumen,  and  prevent  the  entr;ince  t)f  an 
into  the  middle  can  This  reduces  the  tension  withiu  the 
middle  car»  and  causes  depression  of  the  mcmbrana  tympani 
from  atmospheric  pressure.  A  gradual  stretching  of  the  drum 
membrane  takes  place  from  the  continued  pressure  from  witfa- 
ouij  until  finally  furtherdisplacement  is  prevented  by  contact 
with  the  internal  tympanic  walL     The  pressure  against  this 
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re>UUnjc  banicr  increase*  ilic  local  Inflammatory  process- 
The  movemeuE  i^i  the  dtunx  tufnibranc  inward  and  ii*  per- 
fti^tctice  in  lliis  (wsilion  is  f.ivnrrd  by  Uic  nclinn  of  the  tensor 
lympanic  muscle,  which  by  contraction  draws  the  membrane 
inwjirri  agairst  the  wall  ol  Ihc  middle  ear.  Trom  disuse  the 
lc:»don  becomes  shortened,  this  change  being  aided  by  the 
loilamTnatory  proeeSE-  H  now  the  Eusiachun  lube  is  re- 
stored to  its  iLormal  patency,  the  membrana  tympani  does 
not  asstime  its  correct  position,  and  it  m:iy  even  be  impossible 
to  replace  it  by  artificial  means,  SiiiWhir  changes  octnr  in 
the  iiUfJLlym panic  ligamciils  if  ihc  parts  arc  suffered  'o  ic- 
main  misplaced  (or  a  considerable  length  ol  time-  Oi  the 
ligaments  which  bind  ihc  ossicular  chain  tcgclher  the  cap- 
sular ligament  of  the  inanco-incuihd  articulation  supers  ihe 
most-  It  may  become  relaxed,  and  render  displacetnent  c( 
the  ossicular  chain  more  easy.  From  the  relaxation  of  this 
ligamriit  lie  entire  drum  metiibrane  and  the  lip  of  the  handle 
of  the  m;tllriis  may  be  carried  dirrctly  intt:ird  toward  the 
tympanic  wall  by  rctalion  of  iljc  malleus  upon  Ihc  axiA  hnncE. 
The  scpH-^ralion  of  the  arliciil:ir  %urf,ices  of  the  malleus  and 
Kificts  prevents  the  perfect  transmission  of  the  aerial  vibra- 
Btions  lo  the  stapes,  and  impairment  oi  function  results. 
^L  When  the  hypertrophic  process  changes  to  Ihc  hyper- 
^hlisttc  variety  the  newly  deposited  connective  tissue  be- 
^^omeit  transformed,  its  cellular  elements  disappear,  and  arc 
replaced  by  ;i  dr-r^c  fibrous  tissue,  which  by  conuaction  in- 
^crcast-s  the  tension  in  the  ossicular  chain. 

^  A>  Ui  cb;inges  <^K:curring  in  the  labyrmlh  from  the  process 
within  ihc  middle  cnr,  these  mny  depend  upon  the  pressure 
Hto  lA-hich  the  labyrinthine  ^uid  i^  subjected  from  the  increased 
"tension,  although  this  factor  exists  in  the  early  stages  only. 
Labyrinthine  complications  are  not  common  in  the  hyper- 
trophic form.  The  most  prominent  clement  in  their  cauKa- 
Iti'in  IK  the  interference  with  the  labyrinthine  circublion.  Al- 
though the  comniunicaiion  between  the  tympanic  and  laby- 
rinthine vessels  is  not  intimali:.  lty[icrtiophic  changes  within 
the  middle  car  exert  an  inf^urncc  probably  upon  Ihe  parts 
from  which  they  are  separated  only  by  the  thin  membrane  oi 
the  round  window  and  by  the  fibres  of  the  annular  lit:aincni 
in  the  fenestra  ovalis.  A  lar^e  portion  of  the  venous  blood 
from  Ihc  labyrinth  enters  the  general  circulation  through 
the  vena  aqvueductus  cochlear,  which   leaves  the   labyriath 
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dose  to  ih(?  roiird  wmdoiT.  1lcnc<?  any  incmsrd  vasculir* 
ity  within  the  tynifk^nurn  aSects  the  vcnuus  l!t»iv  iliruLij^b  ihb 
channel  buth  by  mechanical  pressure  and  by  the  change  in 
the  rapidity  ^i  the  llot^  oJ  the  blood  current.  The  actual 
CO  ID  mimical  ion  between  the  vcs^cl^  oE  the  middle  enr  and  the 
iabyrinih  hA«  been  den^onstnited  by  Oissebohm.^  ibc  nnai^- 
tomosis  taking-  place  at  the  round  window.  Buck  hasdem^ 
onstTateil  st  aimilar  communication  at  the  oval  window.  The 
|>erfoniiing  ve^^^rls,  which  Pntirzer  chiims  to  e^iM,  hnve  nl' 
ready  be>cn  mcniioncd.  While.  Therefore,  the  conimunicatinn 
m»y  nnt  he  very  direct,  a  di-<«turbance  of  the  clrctihilion 
within  the  middle  ear.  if  continued  for  a  long  period,  must 
cause  chanifcs  in  the  labyrinthine  blood  current,  and  corre- 
spondinjE:  changes  in  labyrinthine  7>rc59urG. 

SyEnptoitiatology.— The  :if1ectiijn  is  usually  bibterah  al- 
thoti^h  both  organs  arc  seldom  involved  to  the  same  degre<e. 
TKe  hearing  with  which  we  are  endowed  h  far  iii  excevs  o4 
tti:it  necir«^sary  to  c:trry  on  ihe  ordinary  viKaiinns  nf  life,  and 
one  may  be  unconscious  of  any  inipairiueni  uf  fLinciIon  nniil 
it  exists  to  a  marked  decree.  When  thcitc  patients  co<nc  m- 
der  observation  they  seek  relief  cither  on  account  of  the  im* 
pairment  in  lunclion  or  because  of  di^itresain^  flubjective  noises, 
Ttic  impairment  of  function  i*  usually  intermittctil  in  the  early 
statics,  the  periods  during  which  the  hearing;  seems  to  the 
patients  to  be  fairly  normal  hai'iag  become  gradually  shorter 
and  vhnrter,  initil  at  la^l  ihcv  seek  rrlicf.  This  irrc^ularitv 
in  the  occurrence  of  the  symptoms  is  quite  characteriitlic  of 
[he  hypertrophic  varicLy  of  in  II  am  ma  I  ion  of  the  middle  car 
Sudden  chant's  in  tempeniture.  indiscretions  in  diet,  or  im- 
pairment ol  the  general  health  cause  the  local  ftympionw  to 
increase  in  severity  on  account  of  the  changes  which  they 
eflect  in  the  mucous  membrane.  The  subjective  noises  art 
usually  more  pronounced  upon  one  4ide  than  upon  the  other, 
and  the  same  is  true  of  the  inipairmcni  in  ^earin^.  These 
symptoms  may  be  more  marked  in  the  same  ear.  although 
where  the  di?^i-asc  has  existed  f[ii  a  long  time  we  miiy  find 
that  the  noi^ft  have  entirely  disippearcd  from  the  ear  firsl 
aKected,  tmnitus  being  distressing  only  upon  the  opposite 
Bide.  Changes  in  the  position  ol  the  bf>dy  may  influence  both 
the  character  and  the  degree  of  the  subjective  noises.     t>uiie 
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icnlly  ihcy  ore  only  noticed  when  the  patient  la  lyint; 
ffi.  They  may  be  synchrnnoua  with  the  cardiac  puUi- 
tioii£,  or  mikv  be  contifiuous.  Tttey  ar^  iisi^ilty  hij^h- [pitched, 
and  are  variously  dt'scribcd  as  singing,  hiwing,  blowir^,  or 
whisiling  sounds.  These  subjective  noises  may  be  eniirelj- 
Iniwitcil  Ijv  extt^rna]  .sounds.  Thus  thc-y  tuny  disiippr-ir  in  :i 
niilway  tntin  or  on  a  busy  tijurougiifarc,  but  icappcar  instant* 
ly  in  a  quiet  rooiiL  In  the  same  way  cMcrnal  nciiscs  aflcct 
ihc  hearing  to  a  m:irked  degree.  Most  of  these  patients  arc 
^^ble  to  hear  better  in  a  noise  than  where  it  is  quiet.  Wc  may 
"explain  Ihitt  fact  either  upon  the  hypothesis  ihal  the  more  in- 
ten«e  sounds  serve  to  *cl  the  ossicular  chain   in  vibration, 

I  after  which  sounds  of  less  iniensity  aic  able  to  so  modify 
this  ntolion  aft  lo  be  pereeived.  ;ilih()u^h  they  are  unable  to 
overcome  intni tympanic  rigidiiy  by  themselves  or  that  loud 
sounds  pix)duce  a  coiKlitioii  of  auditory  hypcrfcsthesia. 
Where  ilufd  h  present  in  the  middle  car,  bubbling  sounds 
msy  be  complnincd  oi  upon  forcible  attempts  sit  clearing:  the 
nostrilg.    Snapping:  or  cmckint;  sounds  heard  in  the  ear  with 
each  act  of  de^lutiti'^n,  due  either  to  the  sejiarati^m  of  the 
watUof  the  Rusi.ichi.in  nibe  at  this  moment  or  to  [lie  entrance 
Kul  air  into  the  tymp^tium^  is  also  a  s/mpioni  often  met  wlih^ 
^Otca-^ifuiatly  we  may  eliuit  the  fact  tlut  ujioti  changing  the 
position  of  the  bead  the  Ucaiing  becomes  suddenly  impaired. 
This  19  frequently  due  to  the  presence  of  fluid  within  the 
tympanic  cavity,  the  chimge  in  por^^ilion  ciiunitig  it  to  gravitate 
to  the  region  of  the  oval  find  round  windows,  and  thug  to  im- 
pede the  vibration  of  the  labyrinthine  fluid.     Occasionally 
slight  vertigo  i*  coniplained  of.     This,  however,  la  not  srvere» 
and  is  usually  aliribui.iblr  to  ji  sudden  changr  tJi  jntrsitym. 
^b^anic  [jfCiiAurc,  as  hy  auto-inflalion.  iji  the  act  of  blokving  the 
^nosc,  nKpimtion  of  the  tyinp;inum  bra  !tudden  deep  inspira- 
tion, etc. 
B       F^in  i5  rot  common  in  these  cases^  althouj>h.  when  a  stid- 
^dcn  stenosis  ol  the  tube  occurs,  the  patient  may  conipbin  of 
occasional  neuralt£tc  pains  radiating  from  the  pharynx  in  the 
direciiort  of  the  car.     In  certain   rare  inst^inccs,  where  the 

K chronic  tnllainnMiicin  h  ctmrined  nufstlv  to  the  ir^ion  of  the 
Eustachian  tube,  ihc  patient  may  complain  of  >harp  pain  in 
the  throat,  referred  to  the  region  of  the  lingual  tonsil,  fre- 
qucntty  more  severe  upon  one  side.  It  is  impossible  for  the 
ilicnl  to  locate  the  cJiact  painful  point,  although  trcqucntly 
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it  is  referred  \o  ihc  posterior  pliarynjiail  folds  or  to  ihc  lyrapb 
tmuc  lit  ihc  b[iac  (;(  the  tongue*.  In  u  br^^cr  number  ol  these 
cases  the*  pharynx  is  entirely  healthy.  ;ind  the  p:un  is  due  to 
the  chanties  in  the  Hustachtnn  lube.  The  true  tiMure  of  tbc 
:ifTectfon  is  frcqticntly  discovered  accidemally,  or  not  umil 
changes  withiEi  the  tyTn|i^iniini  h:i\'c  htcotnt*.  su  n^arked  ;t«  In 
(Ictiiand  lucasurcs  for  relief.  Most  frequently  ihc  patient  dc- 
^criht;-^  the  ?«ensaii(in  a^  not  ^tinotjntirg  Itvsctuat  t>aiii.  but  ibit 
the  throat  feels  "  rough  "  or  "  bums,"  In  other  C35cs  the  pain 
is  Lntcnsc,  rendering  deglutition  difficult. 

Diagnosis, — A.  P/iystcaJ  iijcawtaafit^n,  -  -The  :ippeararce 
presented  by  the  parts  vnrics  according  to  the  extent  lo  which 
the  process  has  advanced.  In  the  early  stages,  upon  inspecting 
the  dnjm  membr.nne,  there  may  be  no  deviation  frtnn  the  nor- 
mal picture.  The  most  frequent  chaTige  is  ;l  mu<leraic  de> 
grcc  (jf  depression  of  the  membrane  tyrnpani.  evidenced  by 
a  foreshortening  of  the  manubrium  mallei  and  cxaggcniiion 
of  the  posterior  fold  (Fig,  103),  The  color  oi  the  menibrarc 
U  cither  normal,  or  there  may  be  a  slight  reddening  alon^ 
the  malleus  handle  nnd  At  the  supcroposierior  border  of  the 
membrane,  together  with  a  reddish  reflex  from  the  internal 
tympanic  wall.  This  last  sign  is  considered  particularly  im- 
port.int  by  Schwartie.  as  indicative  of  the  fad  that  the  inflam- 
matory jjniress  is  si  ill  aclivr.  The  InsTre  of  ihe  membrane  ii 
usually  slightly  diminished,  wlulc  in  texture  it  appears  some- 
what thiclcer  than  normal.  TUi&  apparent  incrcaite  in  dciuiiy 
U  usually  not  general,  but  is  more  prominent  over  certain 
areas.  An  appearance  which  is  quite  characteristic  ol  the 
early  siages  is  the  rotation  of  the  malleus 

#upon  it;;  Jong  axis,  which,  if  the  membrane 
is  at  the  same  time  retracted,  causes  ihe 
malleu*  handle  to  ap}>ear  narruwer  ilian  nor* 
mah  ff  there  is  net  drpressiou,  the  rotation 
may  cause  the  manubrium  to  appear  abnor* 
mally  wide  (Fig.  102).  Thii*  change  in  breadth 
is  due  to  inequalities  in  tension  of  the  inira- 
tympanic  ligamenls  from  the  inflammatory 
prt>eess,  which  is  mi^re  pronounced  in  cer- 
tain porrhms  of  the  cavitv  th:in  elsewhere.  The  presence 
of  adhfsions  or  ihe  irre^utar  tufwefaction  of  the  membrane 
prevents  dinplacemrnt  of  the  usf  Jruhir  chain  hy  rotaiiim  <ii  llic 
mallcLia  about  the  axis  band,  but  acts  in  5uch  a  manner  a^  to 
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m^itic  surfaces  toward  ihc  cacvil,  Whcif  displaccincnl  infarct 
and  rotation  arc  botli  present,  a  sharp  edge  of  the  sliaft 
of  I  he  mallcrns  is  presented  to  the  mc.itiis,  ihns  making   the 

tshalt  appear  narrow.  The  short  process  ia  usually  more 
prommcnl  and  whiter  Ihan  normal.  The  position  which  It 
assunie^i  give*  important  inJorinatuHi  as  to  the  direction  in 
wbich  n)tation  has  tukcn  place,  nnd  whether  the  increased 
irnsion  lies  in  the  anterior  or  posterior  half  of  the  tympanum. 

•  The  npper  portion  of  the  mrndiranc  above  the  short  process 
(rcqutntty  has  a  crumpled  Appearance  due  Co  locali/cii  areas 
of  inHamination  in  the  partft  beneath.  When  the  disease 
has  existed  lor  some  time  Ihc  membrane  in  this  region  mny 
appear  abnormally  lhin<  and  over  the  neck  of  the  maikua  may 
be  adherent  and  much  depressed.  Pressure  here  may  cause 
airnphy  of  the  ftbrou?  tissue,  and  may  give  the  mcmbrnne  the 

•  appearance  oi  having  been  perforated  and  having  undergone 
ciciitnTrilion.     In  ihe  more  advanced  ud«e«  we  fmd  thr  mrm> 
broLQa  vibraus  displaced  toward  the  prom- 
ontory, the  lip  of  the  malleus   Ircitucntly 
impinging:  upon  the  wall  of  the  middle  car. 

til  may  be  drawn  cither  toward  tiic  anterior 
or  posterior  wall  of  the  tympanuTU.  accord' 
if»|*  to  the  distribution  of  the  connective 
tissue  within  the  cavliy      When  displaced 
backw:ird  :uid   inward,  we  fiequenily  see  a 
tense  band  rurning  from  the  short  process 
c^ownw^rd   and  Imckward  until    it   is  lost 
in  the  posterior  margin  of  the  membrane 
(Fig.  103);  »o  well  defined  is  this  that  it  is 
frequently  mif.fiken  for  the  handle  of  the 
mnl)eu«,  which  lies  in  front  of  it,  and  is  only  vUibEe  when  the 
head  of  the  patient  is  turned  so  as  to  permit  the  light  to  be 
i3ireeted  beneath  thf*  fold.     Pomeroy  ha*v  i;i\cn  the  name  of 
'"supcrniiTneTsij  poMfriur  fold  '*  Id  this  !i;jnd. 

When  there  is  fluid  within  the  tympanum  the  mctnbrann 
tympani  h  apparently  crossed  by  a  titic  line,  which  marks  I  be 
level  ol  the  ffuid.  This  appearance  i»  only  presenicd  when 
the  drum  mcmbrflnc  is  not  thickened  from  hypertrophic 
changes.  If  thfs  has  taken  place,  the  level  of  the  rffn^icjn 
can  not  be  made  out.  but  the  *egmtnt  below  the  hrvel  ol 
the  fluid  appears  more  opaque  than  the  part  :ib[ive.     The 
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drum  membrane  over  the  transudate  is  o*  a  yellowish  tinfc^. 
Ihc  .ifip«ir:mct  b(,-ing  more  marked  U  the  fceciciuui  Is  inspis- 
sated. Occasionally  fine  bubbles  may  be  ^ce^l,  appearing  as 
dUtincl  brigltl  points  upon  the  mcmbrana.  Any  oi  tbc  aborc 
appearances  sboutd  make  113  »u!tpcct  the  prc^rice  of  ltuid,a«d 
any  altcnition  in  the  picture  niter  intl-ntion  conlimi«  the  opin- 
ion. If  the  membrnna  tympani  has  remained  in  contact  with 
the  internal  wall  of  ihc  middle  car  for  a  coniidcrablc  length 
of  time,  the  procure  m;iy  have  c:ui.t^ed  [Kirtial  :)bM>qilinii  of 
the  filiRPiis  layer,  increasing  the  trijrisparrncy  u(  ihc  mcm- 
bnnie  fn  ihii  locality.  On  tlie  other  hand,  areas  xvhich  pre- 
sent evidence  of  a  hypcrlrophic  process  arc  frequency  the 
scat  ol  calcllic  deposits  in  the  later  stages  ol  Chc  disease-  The 
dcvcEo|mient  of  adheMona  between  the  mcinbrana  vibrans  and 
internal  \vM  of  the  middle  ear  is  ?;carc<;lv  as  <:haract eristic  ol 
Ihe  hypertrophic  variciy  of  the  infiamtnniifjn  as  of  the  hyper* 
plastic,  yet  we  nwy  find  this  cuudUion  present,  especially  in 
rhr?  region  of  the?  iinihn,  as  Ihis  is  Lhe  fir^t  point  of  ciMil;ii:t  be- 
tween the  drum  membrane  aud  the  external  tympanic  wall, 
the  dispbcemcnt  being  dm:  hitlh  loalmosphE^Hc  pressure  and 
to  Ihc  action  of  the  tensor  lympfinic  muscle. 

in  certain  cases,  especially  wbcrc  frequent  auto-tnflalion 
has  been  practiced,  the  drum  membrane  becomes  much  re- 
]ti:ccd  in  the  upper  and  po^^terior  quadrant,  iind  when  indrawn 
applies  itself  so  closely  10  the  bony  walls  as  to  penini  the  inira- 
lyiiit^anii:  hnidiiiark^  in  this  rt^gimi^  M}c:haslbeinoid[i-Tit;iprdha1 
articulation  and  the  niche  of  the  round  window,  to  be  clearly 
made  out  (Ftg.  95).  Such  a  relaxation  of  the  membrana  is 
easily  demonstrated  if  we  request  the  patient  to  inflate  the 
ear  by  holding  the  nose«  closing  the  mouth,  and  blowing 
iorciblv.  When  this  is  done  the  upper  and  posterior  seg- 
ment will  he  seen  to  move  ovitw.ird  into  the  can^il,  while  at 
the  same  time  the  deeper  pans  disappear  from  view. 

The  impairmern  of  hearing  in  these  cases  disappears  lo 
an  astonishing  extent  when  this  rrlnxation  is  corrected,  but 
may  reappear  upon  deglutition,  the  air  within  ihe  niiildle  ear 
being  aspirated  and  the  membrane  assuming  its  former  pusi- 
tionn  The  presence  of  adhesions  or  the  condition  ol  rclaxa- 
lion  just  described  may  be  satisf^ictorily  demonstrated  br 
alternately  rarefying  and  condensing  the  air  in  the  meal  11$  by 
means  of  the  pneunialic  alosc<ipe.  The  adherent  aren^  do 
n;jt  move,  while  the  relaxed  portions  of  the  drum  membrane 


DIAGNOSIS— riEYSICAL   EXAMJNATION- 


i6t 


arc  seen  to  make  exaggerated  inwartlazic!  outward  csicui^ion}, 
according  a,s  the:  ^ir  within  the  c^nal  U  condensed  OrrDT>c£cd< 
^P  AnomaliL-5  \n  tcn&ion  of  the  intratympanic  Ligunicnis  arc 
easily  demonstrated  by  the  pneumatic  oio&copc.  Under  ma- 
ntputition  the  it^lleus  bundle,  tiij^ltsu!  uf  moving  directly  out- 

Iw.ird  wht-n  the  nir  within  the  canal  is  ntreficd.  will  be  seen  to 
tivist  u\nni  Us  U>n^  a\]H.  ihc  tip  (if  fhc!  ttunnlnhun  fier[i]Ciuty 
rc(n;iining  lixeil.  while  llie  T^hurt  pnic;e!^»  dt»crihes  ihc  Jirc  (j( 
a  circle  Clinically  this  sign  is  ol  importnacc.  as  it  usually 
indicates  relaxation  at  the  malleo  incudal  anicnlation,  and 
may  acconnt  lor  cert;iin  ^uhjective  symptoms  wtiich  inuke 
their  appearance  only  when  the  patient  changes  hit;  position 

»and  suddenly  scparatciitheiirticular  surfaces  of  these  ossicles. 
Inflaliun  by  llie  catheter  or  mr  ha(^— prifftmilily  the  former 
—elicits  various  auscultatory  signs.  IZvjdirnccs  of  Ouid  within 
the  tympnuum  have  already  been  incmioned  and  need  not  be 
rcpcMed,  When  the  lumen  ul  tlic  tube  i^  narrowed,  the  skir, 
upon  ei3lcring  the  middle  c&r,  will  produce  a  high-pitched 
ind  on  account  of  the  narrowing  of  the  canah  THU  sound 
ly  he  either  niaiM  or  dry,  according  Lo  the  stage  ol  tlie  Hi^ 
case.  When  the  tube  i&  much  n.trn^wed  and  tht?  walls  arc 
OJvered  with  llnck  secretion,  the  air  njay  fidl  to  falcr  the 
middle  e^n  ^iml  ;i  rliNliiit  T  prrrLission  >o[jiid  wjII  \>c  rc'rngni:reil 
wi til  each  attcicipt  at  inflation,  as  the  air  impinges  upon  the 

I  mass  of  inspissated  niuci:^  at  the  narrow  portion  of  the  tube. 
Prolomg^cd  effort  will  usually  dislodge  thi?-.  alter  which  the 
air  will  enter  the  cavity,  cciusinfi;  a  sudden  outivord  excursion 
of  the  drum  membrane,  ai;  evidenced  by  tiie  peculiar  sharp 
click  heard  as  it  is  driven  outward.  If  the  cavity  is  com- 
pletely filled  with  fluid,  absolutely  no  sound  may  be  heard* 
It  i<  piivsihle  for  the  ar1licvif>n%  lo  devcloji  in  smrh  a  [naniier 
aii  to  shut  ofF  Ihc  greater  pail  of  the  lyinpanic  cavity  from 
■  ihc  EuHiachian  lulic.  When  this  occurs,  the  air.  fia  it  im* 
pinge^  upofi  the  b^trricr  at  the  tympanic  orifice,  xrUl  produce 
a  distinct  pcrcns^ion  note  similar  to  that  heard  when  au  o\>- 
struction  is  present  at  the  isthmus  of  the  tubt%  but  not  as  re- 
Marked  relaxaiionol  the  drum  membiane  is  recog- 
by  the  prculi^ir  Rapping  .sound  whir:h  is  ht-^Lrd  as  ihi-  lax 
Bepttiin  is  forced  cutward. 

Imtpeclion  of  the  membrane  tmmedialely  after  inflation 
will  enable  us  to  determine  over  what  areas  adhesion  has 
taken  place  betwcpT  the  internal  and  cj^tcnial  lympanicwalls. 
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A%  \}t.UtiT  %1;il«*i],  ;ii!h[^.<lc)ii  at  thr  imiho  i%  iinl  tim:E>mJTioii,and 
lirucf  iiiRutit^n  ivny  pr<»ciiicc  litllc  cliangc  in  the  j»(i*iiiuM  ul 
the  mcmbmnc. although  the  hearing  may  be  grcally  improved 
bv  the  npcraliijn  fntm  ihc  rc-t^siablishment  ol  cciuiUbriuni. 

U.  Fumtwnai  J^xtiwifiafrcn.^'ihc  hciirirg  power  lor  ihc 
voice  i»  considoxably  reduced*  The  hearing  power  for  ihe 
w:iich  or  actiumeter  is  also  diminUhed.  The  lower  tone  h'mii 
is  elev:itcd,  and  where  the  middle  ear  alone  i*  involved  the  de- 
gree of  el  eva  I  ion  correspDn<J:s  to  the  impairment  ofaudiltmi 
for  llic  whisper  nr  for  the  conversational  voice.  These  c^scs 
usually  hciirn  whisper  rcladvcly  better  than  ariiculaic  spiech. 
This  b  due  to  the  fact  that  the  pitch  o(  the  whisper  o(  any 
jjivcn  combination  of  letter?;  is  always  the  same,  while  ii  ar- 
tictihitc  speech  the  s:fcnic  word  or  sentence  repeated  by  differ 
cnt  individuals  varies  pfreaily.  owin^r  to  the  presence  of  over- 
tone*. Thr  tridividuai  qtiallty  of  the  voice  depends  upon 
these  f fvertrjnfs,  Hence  wr  liiid  jhe  puvvrr  ui  pcTcepticm  itiz 
the  conversational  voice  varies  greatly  according  to  ihc  iftdi- 
vidua!  with  whom  the  piitifrnt  converge*,  with  some  tl«  heap 
ing  being  but  slightly  diminished,  while  with  others  marked 
impairment  is  evident.  The  upper  tone  limit  is  cither  nor- 
ma! or  slij^htly  lowered.  Bone  eon<luc!ion  i*  increased  ir  the 
early  »lage«  of  the  di^en^e,  the  vibrating  tuning  (nrk,  placed 
in  the  median  line,  being  referred  to  the  poorer  ear  In  ad- 
valued  (';im"'s  U  m^iy  be  referred  fa  (he  Ix^ller  tsir,  ancl  wheri 
this  is  the  cs^r  Ihr  prognosis  is  less  favor*iblc.  Where  the 
upper  tone  Jimit  la  lowered  it  not  infrequently  happens  that 
the  g:reatest  deviation  irom  the  normal  standard  is  in  the  bet- 
ter car.  This  is  explnined  upon  the  theory  that  the  increased 
labyrinthirc  pressure  upon  the  side  first  affected  has  caused 
certain  chanjji;e«  to  take  place  in  the  cortical  area  specialized 
for  (he  perceplion  of  these  particular  notes.  This  area  re- 
ceives most  of  its  nerve  fibrca  from  the  ear  of  the  opposite 
side,  but  a  few  come  from  I  lie  org.in  of  the  snmc  side-  The 
influence  ol  the  tympanic  condition  upon  the  labyrinth  of  the 
organ  lirst  attacked  institutes  certain  cortical  changes  which 
affect  secondarily  the  nerve  tllsrcs  derived  from  the  t»ther  ear. 
These  secondary  chnnffcs  expended  upon  the  receptive  mech- 
anism are  more  rapid  than  thechanfjes  within  the  middle  ear; 
and  we  find  thr  hibyrinthine  dej^nic ration  on  the  side  list 
involved  more  m.irked  than  in  the  organ  piiniiirily  aJTcctrd. 
It  is  of  importance  to  recogai/e  thj«  fact  as  indicative  ol  the 
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of  tho  disease,  and  pn>mpt  measures  must  be  iiisti- 
tiitccf  to  curtail  Ibc  steady  advance  oi  the  affection. 

Prognosis.— The  ukinintc  outcome  will  depend  upon  the 
aufic,  the  social  condition  of  the  paiicni>  and  ihc  cMcnl  to 
which  the  process  has  advanced  before  the  patient  comes 
uiider  observation. 

When  Accti  ill  the  early  stages  a-ssuci;iTed  with  afTcclums 

her  oi  the  nasal  passages  ur  n(  the  n;iMJ'ph;iryiu,  wc  n^T-iy 
hope  to  arrest  the  disease  completely,  aad  in  a  large  measure 
to  correct  the  damage  already  done.  Tbc  Maiioii  hi  Hie  cc- 
cupied  by  the  patient  inRnences  the  progresrs  of  ihe  dise.tsc. 
in  *o  far  as  it  rcce&sitatcs  his  exposvire  to  inclement  weather, 
physiail  hiirdship,  sudden  charges  of  beat  and  cold,  and  pro- 
longed menial  eitfrlion.  The  age  of  the  p:ititfiLt  isn  :\\\o  a  U\c^ 
tor.  Thus  if  ihcr  impairment  of  ftinclion  is  considerEiljIc  in  a 
paiicnt  under  ihirty  ycirs  of  age,  vrc  can  scarcely  hi»pc  for 
grcai  improvement  except  by  the  employment  of  the  most 
ndicai  means  at  our  command:  while  the  same  dcj^rce  of  )m< 
^ainotnt  met  with  later  in  life  would  be  more  amenable  tn 
trKiimeni.  since  ni  this  period  hypertrophic  di.nngefi  in  the 
upper  air  possages  are  the  exception,  the  tendency  bciiip  for 
spnmaneims  ahsoqili<in  lo  lyke  place,  and  the  alleelion  might 
efveri  improve  ^pdntaneonslv-  In  anv  given  rate  ivhcn-  Hie 
aural  lesion  is  assucialed  with  some  aflcclion  of  the  upper  ^ir 
passages  wc  can  usuiiUy  promise,  by  restoring  ihcv^e  parts  to 
their  normal  state,  to  relieve  tf^c  pnlient  ol  those  Midden  tfuc- 
tuations  in  henrin^  dependent  upon  vascular  disturbances  in 
the  upper  air  p:i^fia(je*-  At  the  same  time  the  progress  of  the 
disease  nill  probably  be  checked,  bui  any  marked  improve^ 
mcnt  [n  hearing  can  not  be  promised  if  ihe  p^itieru  i^  more 
than  thirly  yrirt  of  agr-.  althtiiigli  w  many  insiante.^  the  re- 
sults of  treatment  aix*  enreedingly  salistaclnry.  In  young  sub- 
jects the  changes  wrought  by  thorouRlily  freeing  the  upper 
air  pas5;igcs  may  cause  a  reCrogradc  process  to  lake  place  in 
Ihc  mucous  membrane  of  the  tympanum,  and  grent  imprf>ve- 
mcni  m.iy  result.  The  surgeon  musi  be  cautious,  howcvei", 
regarding  the  extent  of  improvement  promiied. 

Mygieaic  measures,  the  oljservance  of  which  rerulcrs  tbc 
paiieni  less  Ua!>le  to  colds,  must  iilsn  be  considered.  In  cases 
of  lung  standing  the  pnignosLs  will  depend  iarj-ely  upon  the 
presence  or  extent  of  secondary  labyrinthine  involvement,  and 
particularly  upon  the  degree  to  which  the  ear  t>t  the  opposite 
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side  is  affected.  Any  tendency  loward  secondary  sclerotic 
cliaii|;»  as  evidenced  by  patency  of  \Uc  Hustachian  lube,  or 
a  cicgnrc  of  patency  wliich  h  abnormal,  will  also  render  the 
prognosis  more  gnivc-  The  condition  of  the  tube  iitelf  h  ul 
imporlancCt  as  it  enables  tis  to  jud^e  of  the  cbangc£  which 
hav«  prob^kbly  taken  place  En  tympaalc  adhesions*.  H  the 
tube  15  of  normal  calibn."  it  is  prot>;tbIf"  that  xhi-v-  h.-ivr  bt% 
conie  firm,  and  [liat  the  inipairnieiil  In  f  unci  ion  depends  upon 
lhi>  cause.  We  can  scarcely  hope  10  absorb  a  depoMi  of  long 
slandinsf.  and  hence  our  prognosis  must  be  guDrdcd. 

Tfcatment— Wc  may  divide  tliis  into  the  Ircaiincut  ol 
the  upper  air  pa^^sajtres,  the  treatment  of  the  Eustachian  tube, 
and  the  treatment  o(  the  inlraiympanJc  condition. 

Our  first  caic  should  be  to  place  the  upper  air  pas^gcs  in 
such  a  condition  as  to  permit  free  naiial  respinitieu,  and  to  pre* 
vent  as  much  as  possible  the  venous  t'rrj;orgt-iTienT  of  these 
parts  fnim  slight  exposure  lu  cold.  Fruni  iThn  \v<'.  do  not 
mean  that  slight  deviation  from  an  ideal  condition,  anatoonic- 
ally  speaking,  mvist  l>c  dealt  with  sur^icaUy,  If  the  nasal  p 
sages  ure  tree,  and  no  evidence  of  mouth  breathing  i^  present] 
the  treatinent  of  this  region  can  in  no  way  improve  the  audi- 
tory function.  In  the  same  wav  a  small  amount  o(  lymphatic 
tissue  within  the  pharyngeal  vault  in  [laEteiitit  over  txvcnty 
yenrs  of  agr  dnes  nnt  demand  removal  unless  it  gives  rise  to 
some  svieLial  Uihtuibancc.  En  youh>*  subjects,  U>wevri»  I  am 
disposed  lo  deal  radically  with  any  lymphatic  hypertrophy  in 
this  region  il  there  is  the  slightest  evidence  ol  impairment 
of  hearing,  since  in  early  life  lymphatic  tissue  is  particularly 
prone  to  vascular  changes  from  com[iaratively  slight  causes- 
Adenoid  growths,  then,  should  be  removed  surgically,  either 
by  the  forceps  or  curette,  or  absorplloo  effected  bv  the  appli- 
cation of  checnicid  agenis.  Of  ihestf,  a  solurioii  of  the  niuare 
of  silver,  intrfjduccd  through  1  he  anterior  nares  after  the  parts 
have  been  rendered  insensitive  by  cocaine,  will  be  found  to 
be  cfTeclive.  A  solution  oi  >ixly  gniins  of  nitrate  oi  ^^ilrer  to 
the  ounce  may  be  applied  lo  the  part  by  means  of  the  cotton- 
lipped  probe,  care  being  taken  not  to  distribute  the  solution 
over  the  walls  of  the  nasal  cavity,  nor  to  use  it  so  freely  as  to 
allow  it  to  pass  into  the  lower  pharynx.  Hypertrophy  of  the 
lurbrnated  bodies,  if  e\c<ssive,  mav  be  dealt  wiih  sui>;ic:dly, 
but  iiKualLy  caulertzaltnn  wilh  chroniic  acid  will  be  sufficient. 
Obstructive  lesions  due  to  deformity  of  the  septum  may  be 
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■cd  cither  with  Hic  saw,  trephine,  or  golvano-cautcry, 
as  ilic  oi>crator  rlccui^  most  cxpudicni. 

Concerning  the  rtmovnl  x>i  the  faucial  tonsils,  U  is  my  be- 
lief that  they  may  cause  sccondnry  cnpor^cincTit  wliliin  the 
nJiMVpharyniE,  and  hence,  if  ihey  are  hyporiropliied,  their  re- 
movFil  i%  jndinilrd  whrn  inci  with  in  chilcihocid  or  e*;ir1y  utliilt 
life.     Alter  ihis  iH-'iioii  iliis  lulr  iialutally  dnrs  («ji  J^]>|>U- 

Thc  nti^l.icliian  (mti.'jI  nMjatly  rctpLUcs  sprcinl  mmstires  lo 
determine  its  return  to  the  normal  degree  of  patency.  Where 
the  obstmcEion  depends  merely  upon  vcnoits  cngf»rgcmeot  or 
rcdema,  attention  tu  the  upper  air  pfissngcs,  tngcthcr  with  in- 
flation of  iUg  middle  ear  with  air.  will  be  effective  without 
any  other  measures  directed  to  the  tube.  The  beiieficial 
effect  of  inflation  upon  the  c^ilibrc  of  the  Eu«tachbn  canal 
depvnds  upon  the  fact  that  when  tlie  normal  calibre  h  re- 
Mored  for  a  ^hcrt  time  by  the  pasvigr  of  a  current  of  air 
which  tcniporartly  relieves  the  engorgement,  it  graduaUy  re- 
tains its  normal  patency.  The  air  douche  drives  the  blood 
t  of  the  di^lenilcd  venous  channtHs  and  permits  them  to  re- 
mc  their  normal  tone,  in  much  the  same  manner  as  an 
elastic  t>anda^e  relieves  venous  cnpor^cment  of  the  extremi- 
If,  howev!-r,  ;Lctual  hvpertrophv  h;iK  taken  J^lac^•^  stimu- 
lion  of  thr  minTon^  n>rml>niiir  m;iy  he  mvcssnry  in  ordrr  lo 
cSect  restoration.  This  is  particularly  true  in  instances  in 
which  excessive  sccrclion  is  present.  The  pharyngeal  ortlicc 
of  the  tube  is  the  pari  tirsi  aUecfed,  and  the  changes  arc  most 
marked  in  this  region.  Before  attempting  any  local  medica- 
tion, the  mucous  membrane  niusr  be  ihoroviijhly  cleansed  from 
adheri-ri  secrcftcm,  oiht'rwiiij^  our  iipjiliraliiui  will  hiive  hut 
Miileeffcci.  This  may  be  done  by  washing  out  the  pharyn- 
geal orifitx  of  ihc  tube  with  an  ulkuUne  snltJltin,  Mu:h  a%  a 
we^k  solution  of  bicarbonate  of  soda,  or  the  ordinary  DobclTs 
fluid,  or  a  solution  of  boric  acid  of  about  twenty  gi^ins  to 
the  ciunce,  to  which  may  be  added  half  a  drachm  of  Listcrine. 
This  cleansing  is  effected  by  empltiying  a  device  which  con- 
sists of  a  Eustachian  catheter  the  eKlreinily  of  which  Js  closed, 
while  the  curved  jjortlon  of  the  fnstrument  h  s-upplied  with 
lateral  perforaiiiui^  Fluid  injrrird  through  this  insinjmrni 
does  not  en  I  er  the  lumen  of  the  lube,  although  the  trumpet- 
sh*iped  orifice  ts  tliciioughly  washed  and  freed  fiiim  nny  tena- 
cioLS  secretion.  The  solution  may  be  injected  by  tueans  ol 
a  common  ear  syringe  inserted  into  the  outer  end  ol  the  in* 
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HPtruiDCiit.  or  ihc  Mrliigc  mny  be;  providrri  whh  a  o>iiical  Up 
l^wblch  fitfl  It  exactly.  The  mouth  of  the  tube  may  also  be 
cleansed  by  wiping  it  out  with  a  plctlgct  of  cotton,  the  iippli- 
attor  bcinK'  curved  like  the  I*u$iachiiin  catheter.  After  thoT' 
oughly  clcanMntr  the  phjiryngcal  orilicc  of  the  tube,  it  should 
be  loucbcd  vith  an  astringent  soiutlon.  A  solutiou  of  nitntc 
of  tiilvcr,  ten  10  thirty  grains  to  the  ounce,  it  the  application 
most  iihcd.  In  older  c;isc»i  the  :L|>f>lic3tion  of  c<i;i:il  p^risof 
compound  fincturc  of  jodtnc  and  glycerin  is  efficient.  Even 
where  the  tube  U  involved  for  a  con^dcrablc  ib^tance  beyond 
its  phnryngc^I  aperture,  treatment  oi  this  region  tnay  cause 
absorption  ol  the  newly  deposited  tissue.  Ef  this  iails,  applica- 
tioDB  may  be  m^uie  to  the  entire  length  of  the  canal,  either  by 
means  of  stinmlatinfj  vapors  or  of  medicinal  Solutions.  The 
precise  manner  of  carrying  out  these  measures  has  already 
been  given.  DilaULliiin  c>f  the  Eustachian  canal  by  bougie-L  fs 
cucecdingly  efbcacious  wherr  the  deposit  is  of  long  standing, 
the  niedianical  sliniutaliiHi  due  to  the  presence;  of  the  in^tfu- 
mcnt  within  the  lumen  of  the  tube  causing  absorption  of  the 
ncw-if>rnied  tissue.  H  the  walis  ol  the  tube  seem  much  re- 
laxed and  the  ob^truetioT)  recurs  quickly,  although  the  tube 
may  admic  the  passage  of  a  bou^jie  of  considerable  si/e.  it  i& 
WL'll  to  leave  the  instrument  in  position  for  several  minutes  to 
rcsicre  the  normal  tone  of  ihc  tissues.  Medicated  bougies 
may  be  UM'd,  hiil  tiirlr  empluyuieiit  is  difftnilt,  and  presents 
no  advantages  over  topical  flpplicalions  made  in  the  manner 
dcscribcil  under  tubal  con|>:estion. 

The  injection  of  fluid*  into  the  tube  and  tympsinum  is 
never  wise.  It  is  true  that  excetknt  results  have  occasional- 
ly been  obtained  by  this  means,  but  the  same  object  may  be 
accomplished  without  subjecttng  the  patient  to  the  serious 
possibilities  which  the  injenMfjn  nf  fltikl  into  the  tube  cntailft, 
AlMiLtugh  the  tym[>^mic  portion  oF  the  Ruslnchian  canal  is 
inclosed  in  firm,  bony  walls,  it  should  always  be  remembered 
that  an  obstruction  may  lie  at  the  tympftnic  orifice  of  the 
lube;  and  although  wc  can  not  dilate  the  osscoua  canal,  wc 
may  overcome  ai  obstruction  in  the  locality  above  named, 
and  should  never  fail  to  pass  the  uistrament  throii|fh  the  cn> 
lire  length  of  the  canal  until  the  tympanic  cavity  IS  entered. 
Relaxation  of  the  mucous  lining  may  occur  even  In  thU  re- 
gion,  and  topical  applications  may  be  beneficial,  Tn  many 
instances  an  inspection  of  the  mcmbrana  tympaiii  will  reveal 
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the  bougie  in  the  tvmpnnic  cnvity.  It  usually  lies  behind  nrtd 
ft  little  bcEow  \Uc  siiort  process  of  the  m.ilfciis,  nnd  bv  prcs* 
Kure  can  he  made  to  push  the  drum  membrane  over  ft  out- 
ward into  the  canaL 

Tiie  changes  wiihtn  the  tympanum  may  consist  of  an  ac- 
cumulation of  QukI,  kH^ali/ril  tn  diHuse  )iy|iertropliic  uhuugcK, 
and  adhesions*  When  fluid  is  present,  its  rcmov.il  should  be 
cBcctcd  through  the  Eustachian  tube  it  possible-  To  this 
end,  UiGoperAlion  of  Jut^aiion  should  be  performed  with  Ihe 
head  of  the  patient  inclined  a  little  forward  and  toward  Ihc 
oppofiite  side ;  the  current  of  air,  upon  enienng  the  tympanum, 
will  then  force  the  f  uid  through  the  Eustachian  tube  into  the 
pharynge;il  v;iult.  Whrn  ihis  raWrs  plate,  thp  sound  heard 
upon  ausLullation  ehangeii  in  character  Tram  that  Lhnracter- 
istic  of  fluid  within   the  tympanum  to  the  hai'sh,  huhhling 

nds  which  arc  indicative  of  secretion  at  the  pharyngeal 
brifiee  ol  the  canal  Sub.scquenily  auscultation  reveals  an 
etitirc  absence  of  bubbling  sounds  as  the  air  enters  the  cavity. 
When  removed  in  this  manner  the  effusion  is  apt  to  accumu- 
late a  s-econd  time.  To  prevent  thia,  ii  is  wi&e  to  follow  ihe 
simple  inflation  with  ihe  iniroduetion  uf  :i  medicated  vapor 
Utici  the  middle  c^r.  The  vapur  of  compound  tirciureof  ben- 
inin,  of  eucalyplu*.  mentho!,  akuhol,  ether.  i<nliiir.  or  any 
Other  volatile  drug  which  potiscssc»  mild  stimulating  properties 

:  be  used.  The  length  ot  time  during  which  the  appHca- 
shnll  be  conlMiued  will  depend  upon  the  effect  produced, 
Itic  degree  of  irriiaiion  should  not  be  sufficient  to  amount  to 
actual  pain,  and  the  patient  should  be  conscious  of  but  a  mod< 
eraie  Mitiging  st-n.^rition  as  ihe  curreni  eolcr*  the  tympanum. 
If  the  fluid  acrurnulalex  a.  second  time,  or  if  our  efforts  at 
evacuation  through  the  tube  are  not  successful,  the  ntcinhraiia 
tympani  muM  Ikt  incised,  fJnly  very  general  rule?*  can  be 
given  as  to  the  proper  point  of  locating  the  incision,  since  the 
fluid  may  be  encapsulated  in  some  of  the  reduplications  of  the 
lining  membrane.  If  the  entire  cavity  is  filled*  however,  it  is 
best  to  make  the  incision  in  the  posterior  c|nadraDt,  dividing 
the  membrane  from  a  point  just  below  the  posterior  fold  to 
lite  iufeiior  po1r,  the  line  of  scctiou  runiuog  paiallel  to  ihe 
periphersLl  attachment  of  the  membrane.  This  incision  may 
seem  unnecessarily  free,  but  the  results  obtained  are  much 
belter  than  ivhcrc  a  small  opening  is  m£tde»  since  a  large 
opening  permits  complete  evacuation  of  the  lluid.  and  the 
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pfuts  hc^l  wiilun  a  kw  hours  uith  the  dcvclopfn<rtit  of  no 
cicatricial  tLsMic.  A  ^mnll  ojKiun^  remains  paicnl  ior  2. 
longer  period  and  is  chi^d  by  a  deposit  of  ctcntricial  tissue; 
and  Uic  tension  ot  the  drum  nicmbnirc  is  nhcred, 

AfkrUicnicn>bran:iiympaoi  [ras  been  incised  crrinir  meas^ 
urcs  m»y  be  r\ccc9^Ty  to  cause  the  Itning  meitibmne  of  tlif 
middle  ear  tn  return  tn  a  perft-cdy  nrjrm.il  om(Iirinri»  aril 
lhu«  (irevE-Tl  tlie  rcacciiinLiliili^ui  ol  ihi- fluids  These  rne^surrs 
consist  in  llie  iusnilatlon  oi  aMniigenl  ^(lUlho^1^  tlin>ugh  the 
opening  made,  or  their  iJijcctioii  through  the  Eii5tacbJ.tn  lube- 
The  hirintrr  method  i*  dccidcdty  preferable,  since  the  rcstilts 
obtained  arc  equally  good  and  the  diitcomfort  to  the  patieiii 
is  much  less.  In  certain  instances  a  small  amount  of  fl^iid  re- 
mains in  tht;  cavUy  alter  the  greater  poriion  has  been  ab- 
sorbed :  this  Temnant  become*  inspissatffd  and  adhere*  clt>(*ly 
ti»  iht"  lining  mrmbrane  of  the  nnrldle  ear.  InfTalion  of  the 
lympanimi  LiiU  to  rcmovr  thr  i.Tilln:ti£m  tilhrr  *)ii  acctJintl 
of  its  viscidity-  or  owing  to  the  fact  that  il  lies  out  of  the 
direct  tiir  current.  Under  thciic  condition*  the  tympaiuim 
should  be  thoroughly  washed  out  with  boiled  water  or  wiih 
Thiersch's  solution.  Thia  lavage  may  be  carried  out  either 
through  ihc  Eu^iacluan  tube  <3r  through  an  anificlal  openin;^ 
in  the  membr:ina  lympani.  Where  the  object  Is  to  cleanse  the 
cavity  rather  than  to  medicate  its  lining  mcmbraiie,  irrigation 
thnnigh  llur  Eu^fac;hl;^l  Intie  (n  jireferaljle,  since  ;j11  the  xr- 
ccHcs  of  ihc  cavity  arc  reached  in  this  way  and  n  considera- 
ble quantity  of  fluid  may  be  u<icd  in  irTigatioii.  En  carr)/if)|; 
out  Ihis  jjHfctdure  the  c;ithetcr  should  possess  a  rather  ?harp 
cnrvCtand  the  curved  portionshould  besomewhat  ion^crthon 
where  the  instrument  is  used  for  inflation  simply.  It  should 
be  of  such  ii\2e  n%  to  pcrriit  lis  cntnitice  into  the  Eustachian 
lube  for  a  tonsiderabtc  distance.  Very  linlc  force  should  be 
used  in  injerting  the  fluid  through  the  lube  tnto  the  middle 
ear.  The  Jajecriori  ma}  be  made  cilhrr  with  the  common  syr- 
irgc  or  with  a  founiain  svringe,  the  reservoir  being  raised  to 
auch  a  level  as  to  permit  the  current  to  pass  slowly.  In  ihifi 
way  any  inspissated  material  i%  removed  and  the  cavity  thor- 
oughly  cleansed,  If  proper  aseptic  precautions  have  been 
observed,  the  wound  in  the  membrana  lympani  closeii  ivhhin 
thlriy'**{if  honr*iand  tisu:dly  reaccumulaiinn  doe<;ntit  l:ikepl:it-e, 
while  the  improvement  in  function  is  fief[uenilv  considerablrH 
It  must  be  Muted  that  ullhough  pamccrntcsis  iiffurtU  a  simple 
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arH  cflirif-nt  mcrin^of  fJispnsing  of  fltnd  wiihln  ihciynipiimim, 
iht' collcciioii  is  cvct-edin^ly  liabk  lu  reittcuiniibit'.  When 
tHuoccun^In  indivuluAU  bcvDud  fifty  ycara  of  ngc  it  is  un- 
wise to  aTtcmpt  any  nidicJtl  measures  to  prevent  rcraccunujUu 
tionot  fluid-  Incisioiiol  the  mcnibraiia  timpani  in  thtsccascs 
it  not  paitilul  and  alTo^j^  complete  relict  Jor  periods  varyinjj^ 
(rl^m  a  few  week«  to  sevcmi  moiiihs.  In  advaiic<K]  ajje  the 
rcpamiivc  processes  ot  tlie  body  arc  decidedly  below  (he  nor* 
mal  tttardarti,  and  very  vHght  c:tu«es  easily  excilc  a  middle* 
ear  inltjiiTimation.  Our  efTorls,  tliercfnre,  should  aim  rafher 
lo  relieve  these  cases  liy  sui:i:i:ssu'f!  openiMuns  ih:in  ui  atirmpt 
pcrmaicntly  lo  cure  the  fiffeclion  by  means  which  may  result 
in  a  serious  middle-car  inHammation. 

Under  the  impression  that  the  conltnticd  pressure  ol  the 
manubrium  mallei  upon  the  internal  wall  of  the  middle  ear 
acted  as  an  cxcitinj*  cause  oi  the  inflammatory  |>rcice«K,  and 
thai  the  maint<riiance  of  the  malleus  In  this  abntjrmal  position 
wii«  dur  largely  to  shortening  of  the  tensor  lympant  tendon, 
Wcbcr-Liel "  adv*H:;ited  the  fi|HrTalicm  of  teitntcimy  of  this 
muscle  in  tliese  coses.  If  wc  could  scpi^ratc  cases  in  which 
the  inflammatory  process  depended  entirely  upon  the  spastic 
cnntracii'in  of  the  tensor  tympani  muscle  there  is  but  little 
doubt  thnt  seclion  of  the  tendon  would  be  followed  by  com* 
plete  cure.  Unfortunately,  we  have  no  means  ol  rccogniziiip 
l^c  bci  I  hat  the  prc»cess  I*  so  limited  in  extent,  and  experl- 
"ence  leaches  that  by  the  time  the  tendon  is  permanently  short- 
ened other  portions  of  the  middle  car  have  liccomc  afTectcd, 
The  relief  obt.iined  by  the  operation  wiis  deinnnsfnited  by  an 
imprnvcmriit  in  the  car  opcmtcd  upon  and  also  by  a  decided 
improvement  in  the  ori:an  of  the  opposite  side,  and  bolh 
Wcl>cr-Liel  and  later  Choh^wa*  have  urged  ttic  advi^bility 
of  the  procedure  for  the  purpose  of  prcventini^  the  extension 
of  disease  to  the  opposite  ear.  The  only  fault  that  can  be 
found  with  the  procedure  is  that  il  i»  not  radical  enottgh,  a^ 
it  carrectt  the  hicreasc  in  trn^ion  .it  but  one  poirl  in  ihc  os- 
sicular chain.  The  tendon  of  the  tensor  tympani  may  be  (he 
locality  ill  which  the  fibrovis  changes  first  manifest  themselves: 
SmU  before  this  conditioTi  is  rccogni^^cd.a  diffuse  hypertrophic 
pTX>ce5s  has  involved  a  large  portion  of  the  membrane  lining 
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of  the  middle  car  It  U  our  duly,  then,  to  attjrtnpl  the  corrcc- 
lion  of  ihi*  condition  as  »vcU  as  to  direct  ournicasurcs  toward 
ihe  contrac:tutl  tenrUm  of  iHc  tensor. 

En  i.»idt:r  lh<it  ihc  mucous  Thcmbmncof  tbr  tympanum  mav 
it-xLiKic  iiH  uojiiia)  condition  after  liyi'criiophic  changes  have 
once  taken  place,  it  i»  ncccHitary  to  increase  tcro|JOr;iriiy  tbc 
blood  supply  ol  the  part ;  in  other  words,  to  create  artihcial- 
Iy  a  modcraicly  acute  inflammatory  process.  The  most  coo- 
vc^nicnt  method  of  ejecting  this  ch^iij^e  is  to  introduce  some 
»>timtd;ning  v:ipor  ihroiigh  the  HuiiEachum  tul>e  int^>  the  mid- 
dle cAi"  in  tlie  [nanncr  described,  -it  tlic  same  time  removing 
all  sc^condaiy  can^rs  vvhiijli  It^iid  to  increase  tbc  congestion  oi 
the  tympanic  lining.  Stimulation  by  means  of  fluid*  iiijccicd 
into  the  cavity  should  not  be  undertaken  unless  ;in  opening 
has  been  previously  uuidc  in  tlic  mcmbrana  tympani,  U  \tt 
any  given  c:tse  it  seems  advi^ablf  lo  inject  fluid  into  tttc  mid- 
dle car,  care  must  be  t^Lcn  that  the  instruments  employed  in 
the  operation,  as  well  as  the  fluid  itself,  have  been  thoroughly 
i.tenli/rrl  by  he;iL  I  afu  denilt-dly  in  fjivur.  where  it  is  n<;ocv 
»>ary  to  use  fluids  in  this  mauuei.  to  iiiln)Jj(.e  ilicni  into  the 
tympaniini  through  an  i^pctung  made  in  the  membrana  tym- 
pani  [or  the  purpose- 

The  choice  of  medicated  vapors  in  any  i^iv-en  cose  will 
de[)end  upon  the  rules  ^iven  for  their  selection  tor  CL  simv 
lar  condition  of  the  Bustaehian  tube  in  acute  cases.  H  it 
seems  wise  to  make  use  of  drugs  in  solution,  wc  lihould  bcgia 
;^t  first  with  weak  solulinns,  such  as  a  soltition  of  zinc  chlo- 
ric]e,  twii  gniins  to  the  ounce  :  zinc  sulphate,  ten  gmlns  to 
the  ounce;  or  nitrate  o£  silver,  ten  grains  to  the  ounce.  The 
strength  of  the  solution  may  be  increased  until  the  desired 
effect  is  obtaincdn  .The  fluid  is  introduced  ihrouijh  the  open- 
ingf  in  the  membrana  tympani  by  means  oE  the  middle-car 
syringe  (sluuvn  lit  Fi^.  gg\,  or  by  'he  middle-ear  pipette.  My 
experience  has  been  that  where  the  process  has  advanced  so 
far  that  the  introductitm  of  vapors  does  not  product  the  de- 
sirpd  effect,  no  benefit  is  gainr-d  liy  thf  injectiim  of  fluids. 

Passive  motion  for  securing  greater  mobility  in  the  ossic- 
ular chain  by  stretching  the  newly  deposited  tissue  is  not 
indicated  here,  as  when  the  diseasL'  is  in  this  hypertrophic 
stage  it  constitutes  an  active  inflammatory  process,  which 
may  be  afjgravatcd  by  mechanical  irritation.  The  amount  of 
motion  imp:irted  to  the  ossicles  by  catheter  inflation  preserves 


TREATMENT-MECHANICAL  SUri'ORT. 


57* 


I 


I 


Ihcir  motility  sufiicicrUly  without  the  employment  of  other 
fneaiiur&s  in  tliif;  direction.  Whcr^  the  t^n^iun  of  thc^  ossicu- 
lar chain  ts  rt-bxtd,  great  improvement  sometimes  follows 
ihc  u&G  of  an  aillfi<:ial  siipp^irt.  asi  first  siiggc-Mcd  hy  BEake.** 
This  may  cniisisi  of  a  small  plerfgtl  of  cotlan  insciird  in  front 
ot  the  short  process  of  the  malleus  so  as  to  press  u|jo[i  Ii, 
crowding:  the  ossicle  backward  and  inward,  or  a  narrow  Mnp 
of  thin  rubber  may  be  used,  the  ends  of  the  strip  being 
broi^ht  together  and  srasped  in  the  forceps,  and  carried  into 
the  canal  so  thai  the  convexity  of  the  fold  in  the  strip  of  rub- 
ber rciis  against  the  short  process.  Upon  removing  the  for- 
uep»  the  ends  of  ihr  mbbcr  separate,  Impinging  upon  the 
anterior  and  pustciioi  walU  nt  Ihe  canal,  uhiie  ihc  convcic 
siirfaee  of  the  strip  pre^^cs  iigaiusi  the  *horl  process  of  the 
malleiis  and  crowds  the  ossicle  against  the  tnctis.  Failinji  to 
check  the  progress  of  the  disease  by  any  of  the  above  mcaj- 
ure$,  or  in  cases  ol  longstanding  in  which  sclerotic  charges 
are  begitining  to  take  place,  as  evidenced  by  marked  retrac- 
tion of  the  niembranu  Ivmpani,  exaggeration  of  the  posterior 
fold,  and  Ihc  presence  of  atrophic  -ireas  in  the  dnim  toem- 
bnne  itself,  resort  mu^l  be  fiad  lo  sur^^tcal  measures.  These 
comprise  Icnolomy  nf  the  Teni^ior  lympani.  a>  already  men- 
tioned. dLvi?hi(»n  of  an  ciaggcraled  posterior  fold  (plicolomy). 
KTCtion  of  intralympanic  adhesions  binding  the  ossicles  to 
each  other  or  lo  the  tympanic  wall,  or  separation  of  the  drum 
membrane  from  the  internal  wall  of  the  mid<lle  ear,  to  which 
it  may  have  adhered  :  all  are  of  valtie  in  spcci,d  cslscs.  The 
only  objection  lo  them  lie*  in  the  fact  that  ihe  lesion  Is  sel- 
dom limited  to  one  piirtirular  rrgiun,  Thft  evidence  nf  in- 
creJisril  leuMon  within  the  ^inducting  chain  is  iinmislakable. 
but  in  almost  all  ciscs  the  entire  conducting  chain  is  inv4)lYcd* 
and  not  one  particular  portion. 

Where  the  menibrana  tympaui  alone  is  the  seat  of  (he  ob< 
stnicli'^n  Ihe  csfaL>li<hment  of  an  opening  through  the  drum 
membrane  is  beneficial.  Its  permanency  was  long  ago  shown 
lo  be  Ihc  exception  rather  than  the  rule,  however.  II  the 
membnine  i*  rchixfd,  its  lensicm  mav  \v.  eorrtctrd  by  apply- 
ing St  disk  of  thtn  paper  ov'cr  the  relaxed  area-  If  the  paper 
diftk  i»  moiHtencd  before  It  i^  applied  It  will  maintain  its  posi- 
tion upon  drying'     My  own  practice  bait  been,  whenever  Im* 


•  Aith,  ftf  Owl,  «il.  lai,  p-  '^"^ 
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paiimL'oI  of  fiititiiDn  [ia%  scci.icd  lo  drptJiil  ciilirL-ly  ujmna 
mid<i1c'C«ir  Irviun.  .tiuI  when  siiu^^liictory  improvrtiicnl  hii*  im>I 
been  obuilncci  by  ihc  employment  oi  measures  detailed  above, 
to  remove  Ihc  mcmbrana  lympani.  malleus,  and  incus,  and  to 
diviiie  subsequently  aclhebtons^  about  ihe  Majve^  rintJ  about  the 
round  window.  The  membrane  may  be  reproduced*  but  the 
scpmm  thus  formed  is  rhin,  comparatively  instnsiUvc,  and 
possesses  but  slight  viiality-  Its  remnval  h  eiisily  (.'ffirciwl  a 
second  lime,  or  even  a  third  lime  if  necessary,  alter  which  a 
permanent  Eipening:  usually  remains.  The  chief  value  of  the 
procedure  lies  in  the  fart  thai  it.  enables  us  !o  free  tht  slapei 
from  adhesions  which  may  subsequently  develop  and  be  o 
source  of  serious  luncliorral  impairment. 

The  subject  of  sorijkal  interference  in  these  cases  and  the 
technique  of  the  variolas  opcraiions  is  cnndJered  in  the  section 
devoted  lu  the  operaUve  surgery  of  ihc  middle  ear. 

Chronic  Hvpkrklastic  Otitis  Mkdia. 

j^tiolog7.— The  hypcrjilastic  form  of  tympanic  inflamma- 
tioti  Timy  develop  trom  ihe  fonn  described  in  the  preceding 
section ;  rarely  it  foi!o\Ts  a  purulent  otitis  media ;  it  may  also 
occur  as  an  idiopathic  riffcction.  The  cases  beloD^r^  to  the 
idiupathic  gmup  m;ty  follow  a  severe  illncsN,  physical  or  meii' 
tal  exhiiistion,  and  m^ilnntrition.  Thry  may  depend  upon 
intcrfcrciurc  wilh  tlie  Irnpliii:  ficrve  Mjp[ilv  of  ihc  middlr  e;ir. 
Sex  exerts  a  certain  influence,  females  bc=ing  more  frrquenlly 
attacked  than  malcs^  from  which  wc  assume  that  exposure 
plays  but  little  part  in  the  caiisation  of  die  alTeciion.  A  se- 
vere mental  shock,  such  as  Iright,  may  cjccrl  a  causative  in- 
fluence in  the  disease  under  consideration.  The  influence  ex- 
erted by  any  abnormal  condition  in  the  upper  air  p:ui;;Lfree  is 
lu^jually  of  but  slight  impurtancr:  except  in  those  erases  which 
follow  the  hypertrophic  form  of  inflammaiionH  The  dtseaw 
may  attack  both  ears,  or  the  organ  of  kii  one  side  may  be 
adected.  When  the  condition  is  present  upon  both  sides  tbc 
organ  last  affected  may  become  involved  only  alter  many 
yearSj  and  it  frequently  happens  that  patients  do  nr>t  dis- 
cover any  fmpairmenl  uf  hearinj;  until  the  previously  healthy 
ear  Is  affected,  when  examination  reveals  marked  impair- 
mcnt  in  rhe  hearing  power  of  the  oppnMie  ^ide.  Th*f  a  flec- 
tion h  to  an  extent  hrrcdilary.  especially  in  those  cases  of 
neuropathic  origin,  although  this  factor  in  causation  is  prob- 
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fnuirh  rjvcrr:itf-<l,  l!yprq>I;istic  tnflnmmnfinn  of  the 
middic  c;ir  is  most  coriinioii  [k'Iwccd  the  a^c**  of  tuny  and 
filtj,  although  it  may  develop  in  caHy  ;iilult  life,  nr  cvcrti  In 
chilii1i<}M<I.     [fs  development  In  lirivniiccd  ;tg<^  is  nirci 

Pathology. — The  changes  which  the  raucous  mcinbrare 
uDderji^rKS  have  already  been  touched  upon.  They  coni^ist 
of  an  increase  of  fibrou*  tUsiie  in  The  nnicous  membrane  Un* 
(ng^  ihe  iym{>£iiium,  which  becomes  ftrm  and  d^nse  in  consist- 
ency and  IciS  vascular.  The  au^mc-niatian  of  the  fibrous  ele- 
ments causes  atrophy  "f  I'lc  gbndnbr  structures  and  dimin* 
ishcd  secretion  results.  As  the  tissues  uiidcrifo  tiii-%  hbrou!^ 
mctamorpho^s  they  become  dense,  and  the  normal  li^ments 
which  support  the  ojisicles  within  the  middle  ear  and  wiiicli 
bind  th<;m  to  one  another  are  shortened,  In  addition  to 
thcfic  changes  in  the  linin^f  membrane,  a  certain  amount  of 
w  tii?iue  U  deposited,  farming  bands  of  adhesions  between 
p  i)vMch-!s  ;ind  Itic  intrrnul  iv.ill  of  Ihe  tympanum,  displac- 
ing the  ossicular  chain  and  binding  it  Einnly  to  the  osseous 
walls  i>f  the  middle  car.  The  mcrabrana  tympani  is  usually 
uoch^mged  in  the  early  stages,  but  by  stretching  may  become 
&tro|>hic  in  places,  or  by  prolonji:cd  contact  v^ith  ilic  iatcrnal 
wall  fjf  the  tympanum  may  become  adherent  to  it.  The 
hyperplastic  changes  arc  visuaily  moic  ranrked  in  the  region  of 
the  oval  or  the  round  whidow,  in  the  former  po&liton  binding 
ihr  stapes  frmly  in  The  pclvi*  nvali^ ;  whilr  occnmng  in  the 
latter  locality  tliL-y  prevent  lice  oscillation  of  llie  nieiiibrnna 
tympani  ,%ccundaria.  When  the  Mapediif-vc^tibttlar  ligament 
Is  involvcdn  the  foot  plate  becomes  firmly  hied  in  the  loramcn 
ovaEc^and  in  ca^es  of  long  standing  bony  sclerosis  may  oc- 
cur. The  tendon  oi  the  stapedius  muscle  with  Ihe  mucous 
fold*  which  commonly  invent  it  undergoes  shortening,  caus- 
ing displacement  and  hxation  of  the  stapes,  the  posterior 
criis  beinjr  dn^wn  loivanl  the  adj.icent  wall  of  the  oval  niche, 
to  which  it  contnitts  .i£nu"*ion%.  All  <if  lhe-^e  changes  abotLt 
the  oval  and  round  windows  may  occur  without  displace- 
ment of  the  mcmbrana  tympani,  or  without  giving  mc  to 
liny  changes  discovcrnblT  upon  ocuhr  in?^|>ecTion. 

When  the  upper  part  of  the  cavttv  is  much  involved,  the 
entire  o«fticular  chain  h  frequently  displaced  Inward,  dimin- 
ishing the  bre.'idth  ol  the  tympanic  c:ivily  without  rotntton  of 
the  ossicles  about  the  axis  band.  In  other  cases  the  fibres 
■nay  be;  aio  disposed  a^  to  draw  the  lip  of  the  manubrntm  tl^ 
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iv^rd.  es^aggciaiiii^:  Iht- flutcrior  and  ptwiciior  folds  and  giv. 
ing  Tiic  lu  a  picture  siinlUr  to  that  ^ccii  when  the  Hustachkui 
lube  is  closed,  the  handle  ol  the  malleus  Ij'ing  almost  hon> 
Kontal,  the  short  process  bein^  promincni. 

The  changes  may  involve  the  upper  pari  ol  the  cavity 
priin:4rily,  ard  lead  to  rotation  of  the  tnalk-uK  about  iIk  Ioi^ 
axis,  increasing  or  diTnini^hing  \xs  appart-ni  brv-idrh,  35  ob> 
St:rvi:?^)  in  spf-'cuUim  trii^riiiniLtioEK  A  pruces^  sclerotic  from 
the  first  dues  not  give  riwc  to  ihc  crumpled  ap]ic;irAiice  in  the 
mcmbrdna  tlacckla  mentioned  in  the  preceding  chapter;  this 
condiliijn,  acctmiinji:  to  Wfilh*  is  charactcriatic  of  a  3CCoa< 
dary  sclerosis  following  hypertrophic  chan]|;e$.  The  sume  may 
be  said  in  general  of  most  of  the  changes  recognJKible  in 
olo^eopic  examinationn  marked  dispbcemenl  of  the  os^^icular 
chain  usually  indicating  :i  preceding  hypertrophic  process- 

The  inH.ininKtIory  process  is  not  limited  to  conncclive 
|j>&-^ncr  alont^.  bul  may  involve  the  osseinis  sTrui.tures  as  well. 
Wlien  this  occurs  the  shaft  of  the  malleus  may  present  irrcg- 
tilfiritic**  due  to  localized  periostitis. 

Labyrinthine  involvement  ot  various  grades  may  occur 
even  in  the  earJy  stages.  It  may  be  so  slight  a&  to  escape 
notice  or  in  advanced  cases  so  extensive  as  to  play  an  impor 
lant  part  in  the  itnpaimient  and  perverHoii  of  the  function, 
When  both  cars  are  Affected  the  hbyrinihinc  involvemcniis 
frciiucntly  mfirc  marked  upon  llic  >idi^  laM  involvf<l. 

The  ch.ingcs  occurring  !n  the  Kiistachinn  tube  result  in  an 
undue  patency  of  Ihc  canal;  this  condition  exposes  the  pans 
within  the  tympanum  to  traumatism  from  violent  efforts  nl 
coughing,  snccamg,  or  clearing  the  nose*  The  tubal  muscles 
arc  also  involved^  becoming  atrophic  quite  early  in  the  course 
of  the  disc:isc. 

Symptomatology. — In  the  early  stages  the  affection  is  so 
insidious  that  considerable  damage  occurs  before  the  altea' 
tion  of  Ihc  patient  h  directed  In  the  cars.  Subjerhve  noi^r* 
are  present  in  a  Urge  number  oj  instances,  and  oItc«  cause 
more  distress  than  the  impairment  of  hearing.  They  appear 
early  in  the  affection,  as  n  rule,  and  incre-ise  in  severity  .t: 
the  disease  progresses.  Slight  attacks  of  giddiness  may  also 
fwcur  in  the  early  stages,  but  are  usually  attributed  by  the 
patient  U*  a  disturbance  i»f  digestion  or  to  some  irregularity  in 
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ipairmcnt  in  hr^nnp^ 
eralc.  and  it!*  advaiktc  is  su  g:raJual  a*  nut  lo  he-  riuiicf<l  by 
the  |v;Ltirn1  until  bf»th  organs  arc  involved,  or  until  one  is  sv* 
riously  aflcclcd.  Pnin  of  ncumlgic  type  and  intcrmittcot  in 
character  is  occasionally  present  in  these  caac&.  The  attaekii 
i>1  pain  are  u«uaUy  of  but  short  duration,  the  patient  com- 
pbininfif  that  several  timei^  during;  the  d:iy  there  has  been  a  sud 
den  sharp  pain  in  the  throat  radiating  toward  the  ear  Occa- 
sfonally  a  dtil)  headache  referred  to  the  orbital  region  of  one 
or  both  Mrs  h  complainrd  of*  This  is  apt  to  persist  for  a 
considerable  length  oi  lime,  and  the  paiicnt  kxls  enrircly  un- 
fitted for  any  kind  of  mental  or  physical  labor,  the  entire  scn- 
sorium  being  to  an  extent  blunted.  This  dull  mental  condi- 
tion causes  considerable  depression,  which  in  turn  aggravates 
both  the  impainnent  in  function  and  the  distres:^  caused  bv 
ihe  tinnitus.  As  the  result  nf  this  imp-'iirmcnt  of  the  general 
nervous  tone,  the  condition  of  the  patient  may  approach  that 
Keen  in  nirhinrholi-i,  and  in  certain  instances  the  pstienl  mar 
develop  a  suicidal  niauta  and  attempt  to  lake  his  own  Ufc 
rat^r  than  bear  the  distress  which  the  tinnitus  cccaMons. 
The  perverted  menial  condition  a ^ects  the  general  nutrition 
of  llie  body,  and  the  pntient  loses  flesh,  becomes  nnnrmic, 
and  10  all  appearances  is  suflcrin^  from  some  severe  con- 
siitutional  malady,  producing  pronrmnced  neurasthenic  symp- 
toms. 

In  the  intire  advanced  slaves  the  iiiipaiiit^riil  of  hearing  i« 
o(  a  somewhat  peculiar  type,  in  that  it  undergrtrs  marked 
changes  from  nrj  other  assignable  cause  than  the  effort  niadc 
by  the  patient  to  understand  conversation.  When  allcniion 
is  not  pnrticulnrly  drawn  to  the  fact  thai  the  power  of  audi- 
tion is  being  tested,  the  hearing  may  be  fairly  good;  tho 
moment,  however,  the  patient  Is  conscious  that  a  test  is  tie- 
ing  made  of  Ui%  ability  to  hear  certain  sound«,  the  impair* 
mcnl  increaws  in  a  marked  degree,  mid  words  which  a  few 
moments  before  have  been  understood  perfectly  well  arc  not 
heard.  The  (acie:^  which  these  patients  present  i»  somewhat 
characteristic,  beinff  indicative  of  intense  mentnl  strain,  due 
probably  to  their  efforts  to  conceal  their  affliction. 

It  must  be  admitted  also  that  the  constant  effort  to  hear 
which  tht'se  patient*  exert  i*  responitlhle  (or  Ihr-  condition  of 
impaired  nervous  tone  Irom  which  they  suffer.  The  fatigue 
of  the  higher  4.^ntres  from  tbU  con&tant  ^tniin  cun  not  fail 
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to  <rxcrta  profound  influence  upon  the  nc^ve  elements  aof 
lead  to  nerve  cxhuastioEi. 

A  curious  iticntul  pcrvereion  which  many  exhibit,  in  addi- 
tion to  the  depression  of  spirits  already  spoken  oi.  is  the  Irrling 
of  suspicion  with  which  ihey  rcgaid  even  their  most  intimaic 
acqiiiiinunces.  As  they  can  tint  iiud<ft%riind  g«-r»Nd  ccjnver- 
*ialimi,  Ihr  p^iltenLs  in  tvlioai  the  ncuji^ic  tendency  Is  pro- 
nounced nctrtii  to  feci  th^l  any  remark  made  in  a  low  lone 
refers  to  their  condition  and  is  a  direct  rcflectMin  upon  them. 
For  this  reason  many  become  averse  to  performing  their 
social  dutiej>  acul  isolate  themselves  as  completely  as  possible. 
it  is  hardly  neces&ary  to  state  that  this  action  tends  rather  to 
Increase  Uian  to  relieve  the  functional  impairment. 

After  the  dise:ase  hn«  per^i«terd  for  a  lun^  lime  th«f  limdluSi 
which  was  at  first  distressinif.  may  become  lcs?i  marked*  or 
may  di&appear  completely.  When  both  cars  arc  involved,  llie 
tiimitus  isoftcn  more  severe  upon  the  side  \a:^l  aficctcd.  Thb 
i^  undoubtedly  due  to  the  lacl  that  labyrinthine  changes  upon 
the  side  primarily  affected  have  ^oiie  on  to  f^uch  a  degree 
that  the  portion  of  Ihc  labyrinth  which  normally  re%pondi 
to  sounds  similar  in  character  to  the  tinnitus  from  which  they 
formerly  stiilTered  h;is  !>een  completely  eiihaiisted.  and  no 
Itrtigrr  rf'iirls  tn  ^timuUfion  due  To  incrrjisrd  pr»-«mirr. 

Diagnosis. — A.  PJi^iiml — These  casr&  picscnt,  upon  ex- 
aiDinaiion.  appearances  which  vary  widely,  iiccordin^  to  the 
bCOUr^c  which  the  altcciion  has  piirsucd.  When  ihc  pnicess 
has  been  sclerotic  from  the  hrst,  the  ear  may  pre^nl  no 
changes  upon  inspeclion.  The  position  oi  the  liijht  reflex 
may  be  normal;  the  Uisirc  of  the  membrane  may  be  pre- 
scrii'ed;  the  den&fty  may  be  imiform.and  no  deviation  fit>m 
the  nnrm;tl  pciMiiun  may  he  rrcf>gni/:ible.  I'ndrr  these  con- 
ditions we  are  usually  conc-et  in  assiitiiln^  that  thr-  prijcrss 
has  been  of  the  hyperplastic  iyf>e  from  its  incijfiency,  and 
that  the  deposit  of  fibrous  tissue  hns  taken  place  chiefly  about 
the  oval  and  round  « indo«s,  Occasionally  inspection  of  the 
inner  extremity  of  the  osseous  meatus  will  reveal  a  slight 
change  in  color,  the  cutis  being  of  a  somewhat  pinkish  ttr^e. 
This  is  indicative  of  the  presence  of  an  in^ammalory  process 
within  the  tympanic  cavity,  and  shows  that  the  disease  is  still 
in  an  active  stage.  Where  the  membrana  tympani  hns  l>r- 
comc  sUjchtly  atrophic  we  may  observe  a  similar  con^cstioa 
affecting  the  inner  tympanic  wall,  which  imparts  a  slightly 
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pinlcisli  tin^c  Irj  the  otherwise  norniiil  mcmbritrici  tympsni. 
Tlic  thiiihing  oj  the  jnciiibrann.  pa/iiculnrl  v  ol  the  uppci  and 
poHtcrior  acgmcnl,  mny  ciial>li;  ii$  to  sec  the  Ion;;  jtuccss  ol 
the  incus,  the  incutio-st.ipciiial  nrticulalion,  and  sUipcdius 
tendon  in  their  normal  position  (E'ig.  95).     In  other  iriManccs 

[we  may  have  slight  sinking  inward  of  ihc  iuemL>rana  tytn- 
[i;in],  wilh  rotation  <i(  rh<-  EMjllniN  ^UkjuI    Its   lung  nvts.      If 

iTotatioTi  has  «c;?urrcd  from  behind  forwarJ,  ihL*  shafi  of  ihc 
mallcuft  appears  somewhat  broader  than  normal,  and  of  a 
dc;Ld>white  color  (I*ig.  102)-  This  change  in  color  is  due  to 
atrophic  changes  in  ihc  overlying  fibrous  kiycr,  \Vhcn  ro- 
tation t£ike£t  place  in  the  opposite  direction  we  usually  hAve 
ccnsidcnible  rctr:ic(ion  oi  the  nenibrana  tympanic  cxa^'pcra- 
tion  of  the  Atiicnor  and  posterior  folds,  and  ihe  fiEiidu^  of 
can^l  a&aumc«  a  more  circular  contour  (Fig,  10-1)-  In 
Cii^eis  4  *h^rp  edge  of  the  priMnaHc  shiift  ol  the  nianii* 
riuni  is  presented  to  view,  ^hlcli  causes  the  hliall  in  appear 
narrower  than  normal.  In  ca^es  (>f  long  Mandingj  especially 
il  met  with  in  advanced  lite,  the  inHnm- 
matory  proccrss  may  have  induced  certain 
Ch&nge«  in  the  ]tenosteal  covering  of  the 
manubrium  maliei,  ns  the  result  of  which 
ffregulArilies  in  outline  appear  upon  ihe 
ihaft.  These  are  really  calcific  deposits  in 
his  perioslral  covcriuf;,  aiid  are  woithy  uf 
note,  -15  they  suggest  the  posMbility  of  Mmi- 
lar  deposits  within  the  tympanic  cavity  in 
the  neighborhood  of  the  oval  or  round  win- 

»dow.  Where  the  degree  of  depression  of  the 
drum  membrane  is  considerable  the  process  has  tisually  super- 
vened upon  precedinj;  hypertrophic  changeft.  The  incrcnsed 
tlcnsjon  to  which  the  mcmbrana  tympanj  h;is  been  subjected 
has  resulted  in  ati  altt-nuation  of  lis  fibrous  layer,  and  inspec- 
tion <rf  the  underlyuig  iulmtympniuc  parl^  i^  p^>^^ihIc.  In  ad- 
tdilion  to  these  changes,  Ji  is  not  uncommon  to  hnd  the  drum 
membrane  adherent  in  places  to  the  inner  wall  of  the  tym- 
panum, particularly  at  the  umbo.  The  position  oi  Ihc  light 
reflex  varies  with  the  decree  o(  inclination  o[  the  mcmbranii 
10  llie  walls  of  the  canal,  but  is  of  Httle  dia^i^nosiic  impor- 
tance. A»menlioned  beforen  change*  in  the  meinhmna  rtac- 
cida  arc  of  diagnostic  imporUince  In  determining  ihc  deveU 
iDpmcnt  of  disease  upon  a  preceding  hypertrophic  ]irocc>^ 


I" 
I'* 


T<lrpcUoik  uf  ihc 
drum  m^RklirAnc 
»n<l  tiight  narrow, 
inn  ^^  '!■*  ntallcUk 
hindle  fruni   ri>iA- 
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When  llii?  H;»5  occtirrcH,  th<.-  mrmbrana  flncdda  prc*cm*  a 
crumj<lcd  appearance,  and  may  be  adherent  to  the  neck  of 
fhc  Rialkus.  In  cases  that  hav<r  been  hypcq>laslic  Irom  the 
ftnrt  ShrapneirK  membrane  pref«iiis  no  sucti  chnngef..  but 
preserves  its  norniAl  cc»nformaii(in,  althouffti  its  color  may  be 
slightly  lighter  than  in  health.  Deposits  of  lime  salts  in  the 
nit-mbnna  lvmp:uii  .^tt^.  st'UlOin  scrt-n,  allhcmghr  whr-n  the  rort- 
dilioD  is  net  with  in  advanced  lije,  such  dep<.>&ii  m^y  be  pres- 
ent a]nn^  the  anmdtiH  lynipanicus- 

U  Futulhftal  Eximh'Uiim^ — The  hc/tring  pnwcr  is  dimiiv 
i&hcd  to  a  varying  degree  for  b<jth  whispered  and  spoken 
words.  The  dej^ree  of  imijairmenL  for  sharp  noises,  such  ^5. 
the  tick  of  a  xvatch  or  the  f^i^und  cif  an  acoumeier.  rarie^  with 
the  amount  of  labyrinthine  involvement  present,  and  heiice 
coiisrimies  ,-Ln  unsiife  test  for  estiniaring  the  power  uf  aitdi- 
linn  when  the  c.isc  first  comrs  unclcr  ei.itTJinaliun,  or  siib- 
seqiicnEly  for  dctcnitinalion  of  the  improvciiLnit  which  has 
followed  as  the  rc»ull  of  treatment.  Quite  frequently  the 
hearing  power  lor  the  watch  nnd  the  voice  will  be  dispropor- 
tionate. The  watch  may  not  be  heard  at  all,  while  spoken 
or  whimpered  words  mav  be  heard  for  a  considerable  distance; 
and  the  patient  may  consider  this  ear  better  than  its  fellow, 
altitou^'h  upon  the  opp^Jiiitr  iSdc  the  watch  may  be  hfard  at  a 
^imsidrtaltltf  distamrcr.  while  the  viiicr  cun  not  hv.  understood 
as  well  as  on  the  other  side.  This  dej^cnds  upon  the  fact 
thai  the  labyrinthine  changes  impair  ihc  hearir^g  for  sharp 
sounds,  such  as  the  tick  of  a  waich,  since  these  lie  in  the  up> 
per  pojtion  of  (he  musical  scale,  while  ihat  portiim  of  the 
musical  register  which  is  made  use  of  in  conversation  lie«H  m 
the  lower  portion  of  the  scale,  and  mar  l>e  perceived,  aU 
thoiigh  ajnsiderabTe  Uhytinthine  invnlvemcni  i*  present.  In- 
CCi  fi-'rcrrice  with  thccuiukicting  mrchnnism.on  ihtf  (ilht^r  hand, 
impairs  the  hearing  firitt  for  the  lower  notes,  and  hence  con- 
versaiion  is  heard  more  poorly  in  the  car  possessinff  the  most 
marked  tympanic  involvcmcnL 

The  lower  tone  limit  is  considerably  elevated.  Uone  con> 
duclicin  IS  incre:iwd  where  the  chiriijeff  arc  confined  to  the 
middle  ear  The  fork  pbced  upon  the  vertex  is  referred  to 
the  poorer  ear  provided  only  middle^ear  changes  have  taken 
place,  but  where  serious  iabyrinthinc  changes  h.ive  occttrred 
it  may  be  referred  to  the  better  ear.  This  is  not  invariable, 
however,  lor»  as  already  stated  in  pathology,  changes  tn  the 
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perf:cptivc  fipparatus  ill  the  c.it  Ust  involvcii  ofit-:i  pju^-rcas 
with  ^:j'cat  rapWityH  becoming  in  a  *!iori  liiiic  iiiott  cxlctiiivc 
than  in  the  organ  first  affected-  When  this  is  the  case  the 
vibralm*;  funinp  fork  applied  over  the  median  line  of  ihe  skull 
may  be  referred  to  ibc  ear  which  was  tir*!t  aficcied,  aUhtni>;h 
ihiH  may  be  \h&  poorer  ear.  ThU  should  nut  miifl^^id  ihr  ex- 
aminrr  into  hrlirving  lh;it  the  trouble  upon  the  s^ide  to  which 
the  fork  Ijieralized  is.  enlircly  frc-c  from  laLivrbilhint'  inmble. 
Incrc.i:(cd  icnsiun  in  the  condttctuig  ^yslcni  may  br  siifficient 
to  produce  this  phenomenon,  even  when  the  bbyrinth  is  in- 
volved to  a  considerable  extent.  Absolute  bone  conduction 
may  vary  according  lo  the  age  o\  the  patient  as  well  as  with 
the  degree  to  which  the  labyrinth  has  MifTcred  ;  het>ce  thi* 
lest  yields  but  little  information.  Wlien  idssolute  Ijonc  cun- 
ductioii  H  exaggerated  we  are  jii«tifirf]  in  a^gumirg  that  no 
Mrrion*  liibyrinthinc  involvement  eviF-is.  In  cases  occurring 
ill  advanced  UfL\  bowrvcr,  ihi^  laliyrinlli  uiay  he  iiiUicI,  al- 
thotigh  !^ound  conduction  throogh  the  cranio!  bones  is  below 
normal, 

Oi  much  more  value  than  absolute  bone  conduction  is  the 
relative  duration  of  sound  perception  through  the  solid  media 
zi  compared  with  the  period  during  which  the  same  sound  is 
he:ird  through  llie  air.  In  ihii  manner  we  are  able  to  esti- 
mate with  comsideridilr  crrtiiinty  the  amount  of  impairment 

ending  upon  the  labynnthinc  changes,  as  distinguished 
that  cauM-d  by  the  intratympanic  lesion.  In  ^  given 
ca«.  where  whispered  words  arc  but  poorly  perceived,  if  the 
reversal  of  the  relation  between  air  and  bone  conduction  ex- 
ists ior  a  tork  making  ^rj  V.  8.  (ilouble)  or  for  a  fork  of  the 
cxt  higher  octave,  we  arc  warranted  in  assuming  that  most 
ai  the  inipairmcni  depends  upon  intralympanic  change*. 
With  tht'  satnt?  decree  id  (unetionai  iniiiLiiiinenl.  if  this  re-n 
ver^l  should  occur  only  ior  a  fork  making  64  V.  S.,  while 
(or  ihc  octave  above  this  the  air  conduction  was  better  than 
bone  conduction.  \xc  should  a^^umc  that  serious  labyrinthine 
changes  had  taken  place. 

The  determination  of  the  upper  lone  limit  lA  of  great  value 
in  these  esse*  Ux  contlrmiiig  the  fact  that  ihe  labyrinth  Is  in- 
volved. The  first  turn  of  ihr  cochlea  perceives  the  highest 
note^  of  the  musical  scale,  and  secondarv  labvrii^thfne  drgcn- 
cration  ftbould  be  characlcrl/ed  by  a  lowering  of  the  upper 
tore  limit,  as  this  portion  of  the  cochlea  is  in  the  most  immc* 
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dtatr  frbtkjQ  to  tbe  middle  enr  ind  is  tbr  pan  which  9^9cr( 
lirtt  in  srcoodafj  UbjHntbtor  aflrcliun.  VVh^n  functiooal 
CXunJn^iliuAi  shows  a  ilcfcct  «t  ttic  upper  pcirtiun  c>(  the  scitc, 
pcnisting  after  uKicrtalnus  tco&ioQ  has  been  curmrtcd  by  ia* 
Aiiiun.  bbyiiDtbiikc  involTcincQt  is  almcMt  ccn^uo-  A  hisnor^ 
ol  atucka  ol  Terli|:o  b  conbrroAtorr  of  this  opinioa. 

Projniosis-  — H>p^r(>li»U4:  cb-ui;^  within  the  trmpanum 
conftiiutc  a&  jficction  oi  the  gnvnt  chaivctcr  as  re^^rdg  U>e 
inugrity  oi  function,  and  one  which  »  less  uonabic  lo  cr«at- 
mem  tbui  all  cxher  aural  dheascs.  Tbc  usoal  a>tirw  Uslead- 
Hy  progressiva  although  llic  aflrction  may  rrtn:iln  quicsccat 
(ora  long  |M;ntHj  (if  ycar^ 

Knowing  this  Jact,  it  i%  diBiccilt  to  estimate  the  raluc  of 
trcatji>cnc  in  any  jfivcn  case,  the  apparent  improvetDcnt  bcii^ 
possibly  dtK  to  a  period  of  fpontancovs  quiescence.  Whco 
feen  in  the  early  tiages,  and  affeccinf:  but  one  kide,  it  lauiy 
favrirable  prot>^i]6i5  mar  be  given.  When  both  organs  are 
affected  It  wiil  be  impossible  lo  restore  either  ear  to  a  perlcet 
condition.  Tbc  most  we  t:aD  liii|>c  for  U  a  itlighl  impmve< 
mctit  in  fn>c  or  b^Mh.  and  lo  check  permanently  the  prt>f(TcaA 
of  the  aSectitHi.  Aside  from  treatment,  the  enTinmment  ol 
tbc  patient  or  the  occurrence  of  any  severe  ilbiess  aScci  the 
progreH:t  ol  the  auml  condition  to  a  marked  eatenL  A  i^vcrc 
SIncss,  prolonged  physical  ciccriion.  overwork*  or  anxiety-^ftll 
tend  to  hasten  its  advance.  From  the  fact  that  many  cases 
are  of  neuropathic  origin,  panictiUr  .^mention  must  be  piid 
to  the  habit  of  life.  All  nci-sses.  either  of  the  table  or  un* 
due  Indulgence  in  tobacco  or  alcohol,  should  be  avoided.  :iDcI 
the  prcscri-ation  of  a  normal  condition  of  (he  larger  T»ceta 
and  of  the  prima:  via:  mu»t  be  inMSted  upon.  Climate  isa  factor 
in  prognosis  only  to  the  CKteni  to  which  it  causes  impairment 
of  the  genemi  health.  Since  a  dry  atmosphere  and  an  equa- 
ble tcmpctature  are  mof^t  conducive  to  a  normal  condition  of 
the  upper  air  tract,  the  disease  perhaps  progresses  less  rapid- 
1y  in  regions  where  lhe«e  climatic  cumJtiions  are  found.  1 
am  inclined  to  believe,  however,  th:ii  the  inRnmce  of  climMe 
hat  brrn  much  overcMimaied,  Tbc  age  at  which  the  affrc> 
tion  develops  may  influence  its  progress.  When  occurriu^ 
late  in  life,  its  advance  is  usually  slow  unless  aggravated 
by  some  cause,  such  as^  a  «v^rc  intercurrent  disease,  mental 
strain,  or  prolonged  physical  exerliun.  Its  appearance  at  the 
menopause  is  not  uncommon,  and  our  prognosis  in  incipient 
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"cases  mel  with  at  ibis  period  ol  life  should  be  exceedingly 
guarded. 

Treatment. — The  two  coitdiiions  with  which  we  have  to 
deal  :ne  those  resulting  from  the  ccmnective-ti';i;uc  deposit 
viihin  the  tympamim  ;inri  the  secondary  Ubynmhiiie  changes. 
The  inlialyinpiiuic  cmiditiou  lieiMg  itne  csf^eiilially  of  lij^ulUy 

>of  the  ossicular  chair,  our  first  efforts  arc  to  relieve  ihis  ab» 
nonnal  tension.  When  seen  early  it  may  be  po^i^iblc  to  c^ccl 
abrsorpiion  ci  iho  newiy  deposited  ti»«uc  by  siimulation  ol 
the  muccus  lining  of  the  tympanum  ;  this  is  done  by  inHntion 
by  means  of  the  caiheier,  making  use  of  soine  ol  the  atimulai- 
B'Ing  raporft  already  mcniioned  in  the  treatment  of  hypertro- 
phic inflammation^  By  inflatiiig  with  considemWc  force  we 
may  be  able  Id  rupture  recent  ;idhesionv  nnd  ihui  relieve  llie 
conducting  nicc^hani^oir  or  the  bands  inny  be  stretched  suffi- 
Illy  to  permit  incrca,^cd  nuiliility  In  the  ossicular  chain, 
ke  KiLStachian  tube  »thi«m  requires  attention.  :LUIiOLi^h  the 
[iCxercisc  ol  the  tubal  muscles,  cither  by  gnrg[ing  ol  or  better 
by  ma^^nfife  bv  means  of  the  Eustachian  Ijougie,  may  correct 
the  changes  which  have  i:iken  place  here.     Thk  niat;f:age  also 

■  exertsa  favorable  influence 
U{Kin  tlie  teniioT  ty  mpaiii 
muscle    and     prevenl%    its 

■  atrophy  and  subsequent 
H-fthortcning.  To  iTiaji,^,i(rc 
Bihc  tube  in  this  way  the 
H  bouffic  is  introduced  as  far 

as    I  tie    isthmu:;    and    then 

moved  rapidly  inward  and 
Houiward  for  a  few  seconds. 

Pastivf-   ini>lion    !iy    means 

ol  Sicj^L-Vs  otoscope  afFiirds 
■>us  a  incarut  of   combaiing 

the  adhesions.     The  instru- 
ment should  be  iiilrrjduccd 

Into  the  meatu»,  care  hc^inj: 

taken  that  it  fits  the  lumen 

air-TJffht.     The  afr  is  then 

'iiliernately     rarefied     and 

indcnsed  in  the  external  anditorv  canal,  iinpartiog  to-nnd- 
movements  to   the  drum   membrane  and  att;iched  os- 

licula.    The  masseur  of  Dclalanchc  (Kiy,  105)  acts  upon  ttic 


Kio,  luj.— ^I^vKuiikTieS  tn4uc<ir- 
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iif  thr  mtrmbranc  has  i;ikcn  pliicc  by  the  violent  liscof  these 
inxtrumeiiti;  this  M^cra^t  hardly  prabablc.  hovvcvcr.  if  tvco 
an  ordinnry  amoiint  ot  c^irc  is  taken  in  their  mampulA- 
tion.  In  the  same  direction  mnnipiilation  of  the  parts  at  liiz 
hands  o!  the  fiatic^nt  hu,*&  been  tried,  ui  some  cDSes  with  sor 
cesSn  The  method  was  first  devised  by  Momcll  and  coni:ixis 
In  prc&«i«];;^  ihe  tragus  backward  over  ihc  external  meatus 
iintU  ihih  h  (completely  closed,  thu*  ci^densing  ihc  air  in  ihf 
canal,  liy  now  altcrnaicly  increasing  and  rd^ixnig  iftc  press- 
virc  upon  the  tragii?^  the  dcMMty  of  Ihc  flir  ui  the  can*]  is 
nugiicntcd  or  reduced  iind  the  drum  membrane  made  to 
pcrlorm  inward  find  outward  excursions. 

Fcliljccr  haH  devised  sl  method  for  maintaining  a  constant 
negative  pressure  in  the  meulus  bv  the  m^  of  a  conical  pluf; 
of  cotton  which  is  impregnated  ivith  cocoa  butter.  This  plag 
js  Inserted  iuio  the  canal  at  nighi,  and.  in  virijc  of  its  olcagir- 
tni\  romp(i*iilinn,  absorbs  the  air  contTiinc^d  within  ihc  me;itn\t 
ihuft  causing  ihe  mcmbrana  t^aipLiiii  to  move  outward  under 
the  action  of  thcair  within  the  middle  car.  I  have  bad  no  per> 
sonal  experience  with  this  pbn»  but  in  ca«c5  where  it  has  been 
tried  I  Wave  failed  to  sec  any  benefit.  It  is  ccriaToly  inferior 
either  to  Homclls  method  or  to  systematic  nianipulatiunwith 
the  Siegel  ot'>sc"|>e. 

Lucac  *  has  met  with  consfdcntblc  success  in  fipplylnfr  pai- 
Kivrf  motion  lo  tlie  oi4!*iu'u1;tr  rhain  by  nienns  of  xhv  pressure 
soimd.  The  device  consists  of  a  small  lube  through  which  a 
rod  terminating:  i^  a  cuplikc  cxtrcn>ity  passe*.  The  iilber 
end  ol  the  rod  lies  within  Che  tube  nnd  rests  upon  a  small  spiral 
spring  Ihe  tension  of  \vhich  is  retjulatcd  by  a  f^inall  screw  on 
the  handle  of  the  instrument.  In  use,  the  cup-shaped  cictrem- 
ily  Ifiap]>l]cd  to  the  vhort  process  of  the  mallouB.  over  which 
it  ftts,  rhc  manipulation  being  effected  under  iiluininatton. 
i'ressnrc  inward  upoti  tlie  handle  iif  ihe  in&iruineni  i%  com- 
municated tu  Ihc  ossicular  chiiin,  the  degree  ol  pressure  de* 
pending  upon  the  tension  of  the  spnng,  IJ>  jircssinii  the  httu 
die  ol  the  in&tnimcnt  inward  and  then  relaxing  the  pressure, 
the  entire  ossicular  chain  is  altcrnfttely  forced  inward  and  the* 
allowed  to  rc^^umc  its  former  position  through  lis  own  cbs- 
licity,     h  has  been  demonstrated  that  pressuro  exerted  at  the 

*  Aixb,  fur  Oh^cchcllk.,  roL  kjti,  p.  ^ 
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short  procusit  of  ihe  maUetis  is  comniiinicaietl  direcily  thrftugh 
the  incui  io  ihc  fool  phte  of  ihc  snipfi,  :ind  Irtjm  ihis  to  the 
labvrinth.  The  a(ivaiita>re  «f  iht  fk'vic;^  over  an  ordinary 
protK  ci>nsi^l«  in  aflnrrling  ijn  thr  nit-annof  altcruulcl^'  incrcas' 
ing  and  diiiiiciishing  Ihis  tension  without  rcmiiviiig  the  instru- 
ment from  the  short  process  ot  ihc  malleus,  as  its  continual  re- 
application  would  bcMtt^nded  by  considorahlo  p.iin.  In  my 
practice  a  modified  mnnipL]l;ii;^n  siniibr  to  this  hna  not  been 
attL-rded  by  favorable  results^ 

The  tise  ui  the  in^lrnment  nf  Lucae  i*  somewhat  painful. 
Many  patients.  rspt*ci:illy  in  private  practice,  would  object  lo 
the  nnniMiie*  ;incl  il  hits  nrver  srrmcd  ihal  llic  le^ults  oh- 
tiiicd  ^%-a^^an1ed  the  iurtiction  oi  so  much  discomfort.  The 
length  oi  lime  during  which  this  method  of  trcatnicnl  should 
be  carried  tm  mu^l  vary  with  the  individna]  ca^::;^. 

It  ha-s  never  seemed  wise  to  mc  to  give  an  absolutely  un- 
favorable pro;;nosis  !n  any  cci&e  where  the  lesion  was  conlincd 
nviiitly  10  the  middle  ear  without  trying  ihe  effect  of  ^limula^ 
lion  nf  the  lining  membrane  by  mrans  i)f  vapors  for  n  period 
of  ftinr  to  MK  wt-'L'kH,  the  iiillatum  i.iciii)(  pci'luziiied  at  firAt  on 
alternate  days  and  the  interval  giadnally  increased  to  three 
or  four  days-  In  addition  to  the  inflation,  passive  mction  by 
moans  of  the  Sic^eL  otoscope  may  be  cmphiycd,  or,  if  it  seems 
dcsimblc.  the  use  ot  the  pressure  sound.  At  the  end  of  this 
period,  if  no  improvement  results,  surgical  measures  are  im^ 
pcrative,  and,  unless  the  degree  of  improvement  is  considera- 
ble, the  wme  advice  should  he  given.  During  tRi*  period 
the  observance  of  the  niclin;iry  hygienic  rules  should  be  in- 
MMefl  upon;  but  attention  to  the  upper  air  passages  is  seldom 
followed  by  marked  improvcnienl,  unlcN^  there  have  bec« 
symptonis  referable  to  these  parts  demanding  treatment  lor 
their  relief. 

The  ^urpeal  meai^ureft  to  be  adopted  in  these  c:t»e«,  will  de- 
pend upon  the  physical  condition  present.  It  may  be  snffi, 
cient  to  divide  Tense  bands  which  mav  he  seen  bv  oLular  in- 
K}>rclion,  such  us  nn  cKceutive  drpci.ML  of  comteclivr?  (issue  in 
the  posterior  fold,  or  adhesions  between  the  lip  of  the  manu- 
brium  and  the  internal  tympanic  woIL  As  mentioned  in  a  prc' 
ceding  chapter,  however,  it  js  imposHihlc  to  assert  that  the 
increase  in  tension  is  due  to  the  prtrsence  of  adhesions  in  ony 
one  particular  locality.  The  procedure,  therefore,  which 
teems  roost  wise  is  at  first  an  exploratory  myringotomy  ud- 
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W3rd,  cxaggcraling  the  anterior  and  posterior  folds  and  giv*' 
iitj^  rise  to  a  picture  iiintlar  lo  tliat  scax  when  ilic  Eu^lacUion 
tube  is  closed,  the  handle  of  ihc  malleus  lyinf^  almost  hori- 
zontal, the  short  pri>ccj4  being  prominent. 

Th€  changes  may  involve  ihc  upper  part  oj  the  cavity 
priminJy,  and  lead  to  roiadon  of  the  malleus  about  its  loo^ 
n«is,  incri'.ising  or  diminisMng  its  apparent  Ifrradlh,  av  uU 
servL-ii  iti  speculum  cxajiunaiion.  A  procc*is  sclerulic  from 
the  fir»t  docN  nfjt  give  rise  to  the  crumpled  appeai-ancc  in  the 
mcmbrana  Haccida  mentioned  in  the  preceding  cti;iptcr;  this 
eondition,  according:  to  Walb/  is  characlcrisiic  of  a  sccoB' 
dary  sclerosis  followinjt  hypertrophic  dian^es.  The  »aine  may 
be  said  in  general  ol  most  of  the  changes  recognizable  in 
oloftcoplc  examination,  marked  displacement  of  the  osfricuUr 
chain  u«iiaUy  indicating  a  preet^dSng  hypertrophic  pniceKS. 

The  inlljimmiitory  [noccss  is  nol  limited  to  connccti\'c 
tissue  alij:ie>  but  uiity  involve  the  osseuus  sirutluifji  a?*  well. 
When  this  occurs  the  shaft  of  the  malleus  may  present  irreg' 
uUkritics  due  to  localised  perioslitis. 

LabynnUiinc  involvemcitt  of  various  gmdes  may  occur 
even  in  the  early  ^ta^es.  tt  miiy  be  so  slight  as  to  escape 
notice  or  in  advanced  cnses  so  extensive  ns  to  play  an  impor- 
lanl  part  iti  the  itnpairment  ;ir^d  pcrver»i'>n  of  the  function-' 
When  both  ear "%  are  alTei'ted  llir  l^hyrinthine  involvement  14 
frequently  more  marked  upon  the  side  last  Involved, 

The  changes  occurring  in  the  EiisEachi.in  tube  result  in  an 
undue  patency  ol  the  canal ;  this  condition  exposes  the  pans 
within  the  tympanum  lo  traumatism  from  violent  effort,*  at 
couching,  sneering,  or  clearing  the  nose.  The  tubal  muscles 
are  also  involved,  becoming  atrophic  quite  early  in  the  course 
of  the  disfnse. 

Symptomatology. — fn  the  early  stages  the  aETcelion  i»i  so 
insidious  lh;it  considerable  damage  occurs  before  the  atten^ 
tion  of  the  patient  is  direclrtl  to  the  car^.  Subjctltve  noises 
arc  present  in  a  l^irge  number  of  instances,  and  often  cause 
more  distress  than  the  impairmcnl  of  hcannff.  They  appear 
early  in  the  af!ection»  as  a  rule,  and  increase  in  seventy  as 
the  disease  progresses.  SHghl  attacks  of  giddiness  may  also 
occur  in  the  early  stages,  but  are  usually  :ittributed  by  the 
patient  toadl^turbancL-  of  digesHon  or  tu  some  irregularity  in 
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ihc  liabit  of  life-  The  impainiitnt  in  bcaiin^  h  at  firM  niuc!- 
rr<itc,  and  :i,*t  ^<l^'Aiicc:  i^  M)  ^r;itlu^l  :ls  nil  Ut  be  rK>ficrd  bv 
the  patient  until  both  organs  arc  invoJvcd*  or  until  one  is  x* 
riously  aflcctcd.  Pain  oi  neuralgic  type  and  intcmiltcnl  in 
ctiaradcr  tfi  iKca^ionally  prenent  in  these  caaes.  The  ftttacks 
of  p3in  are  usually  of  t>ut  thort  dunrion,  the  patient  com- 
plainmfT  that  several  times  during  ;hr  d«y  there  has  been  a  sud- 
den sharp  piiirj  in  the  thrait  itidiaiing  luwijrd  the  ear  Ocxa- 
sionally  st  dull  hciuJache  referred  tu  ihc  orbknl  rc;;ion  of  one 
or  both  sides  is  complained  of.  This  is  apt  to  persist  for  a 
con^tderabk  length  of  utin:.  Qud  the  patient  fccl$  entirely  un- 
fitted for  any  kind  ot  mental  or  physical  labor,  the  entire  scn^ 
sorjum  beint;  to  ^n  extent  blunted.  This  dull  mental  condi- 
tion causes  considerable  depression,  utiich  in  (urn  apgravales 
both  the  Impsnrment  in  function  iind  the  distress  caused  bv 
the  tinnitus.  As  the  resuk  of  ihis  impairmt-nt  (>f  rlLejj^cneml 
iicrviiu!!  tone,  thr  ujniiiftcin  ul  tbi*  paiitrtiF  may  ;ippriKii:h  thai 
sccQ  in  tnclnrc holla,  and  in  certain  instances  the  patient  may 
develop  a  suiddol  manin  and  attempt  to  lakc  his  own  life 
lather  than  bvixr  the  dislref<t*  which  the  tinnitnn  occasions. 
The  perverted  mental  condition  affects  the  general  nutrition 
of  the  body,  and  ihe  patient  loses  flesh,  becomes  anaemic, 
and  t"  all  ap|>t';i ranges  h  sufft*iing  Irom  some  vevcrc  con- 
stiluttoi>:d  mabitly,  prcKlnring  pmnounEjed  neurasthenic  symp. 
toaiK, 

In  the  more  advanced  stages  the  impairment  of  hearing  is 
|.of  a  somewhat  peculiar  type,  in  that  it  undergoes  marked 
changes  from  no  other  assignable  cause  than  the  effort  made 
by  the  f>atient  to  understand  conversation.  When  attention 
Ls  not  particularly  drawn  to  the  fjitct  that  the  power  of  audi- 
tion is  betnp  tested,  the  hcarini^  may  be  frrirly  good:  the 
mciment,  h"wevt-r,  the  paEitrni  i*  cunsduuH  thai  a  le»t  is  be- 
ing m.-ide  of  his  ability  to  hear  certain  sounds,  the  impair- 
ment increases  to  a  marked  degree,  and  words  which  a  fev 
moments  htlore  have  been  under&tuoti  perfectly  well  arc  not 
heard.  The  iacies  which  these  patients  present  is  somewhat 
characteristic,  beinj;  indicative  of  intense  mental  strain,  due 
probably  to  thefr  efforts  loconceat  their  aftliction. 

h  mu«l  be  admitted  also  That  ihc^  cfm^larl  effort  to  hear 
which  these  patients  exert  is  re^iponsible  for  the  mndiiion  of 
im[>aired  ncrvouA  tone  from  which  ihey  suffer.  The  fatigue 
of  the  higher  «;enlres  from  tli;!^  const.'int  strain  can. not  fail 
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to  c^Tcrta  profound  infiucncc  opon  the  nerve  elements  and 
lead  to  nerve  c\hausiiou> 

A  curious  meniul  p<;rverMun  which  many  exhibit,  In  addi- 
tion to  the  dcjjresjiiori  of  spirit*  ;i1rcnily  ^polfpn  of,  i*  ihe  feeling 
of  suspicion  Hiih  which  ihcy  regard  even  ihrir  mosi  iniim;iie 
^n[Ujiinl;jrce«.  A»  ihty  tuin  mit  under^iancl  grni^ral  cojiver- 
sation.  the  patients  in  whom  the  ncLirotic  tendency  is  pro- 
oaunccd  sccni  ut  feci  that  an>  jcruark  made  in  a  lovr  tone 
refers  to  their  condition  and  is  a  direct  leflcclion  upon  them. 
For  this  reason  mnny  become  averse  to  performing  their 
social  duties  and  isolato  ihcmsclvt?B  as  cumpletc-ly  as  possible. 
It  is  hardly  necei^Kary  to  stale  that  thiii  action  lends;  rather  to 
incrt-asc  than  to  relieve  the  fuiictinn;d  imp;urment. 

AfliT  tlie  diseii*t-  ha«  pcrsiiled  lor  a  lon^  lime  the  tinnitus 
which  was  at  first  distressing,  may  become  less  marked,  or 
may  disappear  completely.  When  both  cars  arc  involved,  the 
tiiinLTu^t  i.solccn  more  severe  upon  ihc  ^dc  lant  aliccted.  Tliia 
is  undoubtedly  due  to  the  fact  Ihnt  labyrinthine  changes  upon 
ihc  side  primarily  affected  have  gone  on  to  such  a  degree 
that  the  portion  of  the  bbyrinrh  which  normally  responds 
to  sounds  similar  in  character  to  the  tinnitus  from  which  they 
formerly  suffered  has  bct:n  Cf)mj>!etL'ly  exhaunted,  and  no 
longtr  tracts  In  slituuUilHtn  iliir  to  inrrc;t^r<l  pn-^Mirr. 

Diagnosis. — A,  P/t/iitti/^ — Tiiesc  cases  picscnl,  upon  ex- 
amination, appcarant:c*t  which  vary  widely,  according  to  the 
^course  whicli  the  affection  has  pursued.  When  the  process 
has  been  sclerotic  from  the  first,  the  car  may  present  no 
changes  upon  inspection.  The  petition  of  the  light  reflex 
may  be  normal;  the  lustre  of  the  membrane  may  be  pre- 
served; the  density  may  be  uniform,  and  no  deviation  from 
the  normal  posilitm  in;iy  bt:  rerognE/ablr,  tinder  thi-^e  ctiii- 
ditions  wc  arc  usually  ci>rrect  in  assuming  that  the  piocess 
has  been  of  the  hyperplastic  type  from  its  incipicncy,  and 
that  the  depositor  flbrcpiis  ti^^ue  hus  Inken  pince  chiefly  about 
the  oval  and  round  windows.  Occasionally  inspection  ol  the 
inner  extremiiy  of  the  oEseous  meatus  will  reveal  a  slight 
change  in  color,  the  cutis  being  of  a  scimewhat  pinkish  linge- 
This  is  indtniiive  of  the  presence  nf  an  inflammatory  process 
within  the  tympanic  cavity,  and  shows  that  Ihc  disease  is  siill 
in  an  acilivc  stage.  Where  the  mrmhrana  tvmpiini  ha,s  be- 
come slightly  atrophic  wc  may  observe  a  similar  congestion 
affecting  the  inner  tympanic  wall,  which  imparts  a  slightly 
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pinkish  lingc  to  the  otherwise  norcn;il  mcmbmna  tyniponi. 
J'hc  itktnmng  ol  the  mciubrnnn*  particuLtrly  ot  the  upper  ziid 
posterior  &c£:i^<^)^U  niay  enable  U3  to  sec  the  loii^  (>ruc'C35of 
the  incut,  Utc  iricucfo'i^iaittvlial  j^rliciilation,  ^oil  stapedius 
Icndon  in  their  i^armul  posiiion  {hiQ-  t>5)-  In  other  instfinccs 
wc  may  have  shghi  sinlcin^  inward  of  the  membrana  tym- 
|>nrii,  wilh  mf^Llicm  ttt  fht*  iti^Ueu^  ahnnt  iiv  hmg  ;ixis.  U 
Tutution  has  tfccitrred  irum  behind  fcuw.irih  Ihe  sfialf  of  the 
maiJcus  appears  sonievvtiat  broader  than  nor[Tiah  and  of  a 
deaiKwhiic  u>kir(Fip  102),  ThU  change:  in  color  is  due  to 
atrophic  changes  in  Ihc  ovcHying  fibrous  layer.  When  ro- 
tation lakes  place  in  the  oppoMte  direction  we  udiuhy  have 
COnsiderabJe  retnictfon  of  the  membr:ina  Ivmpjini,  c^^icfgera- 
tion  oi  the  anteriur  und  pt^fiterior  folds,  .md  the  fundus  of 
ibc  canal  a^&umrs  a  more  di-cular  contour  (Fig,  104).  In 
thc^e  caso  a  ^ha^p  edge  of  llic  ini^ni.'iftc  ^h^Lft  uf  ihtntariu- 
brium  h  presented  I0  view,  which  cau^s  ihc  ^Irnit  Uf  appear 
narrower  than  tiormal.  Iti  cases  ol  Icnji:  stafiding,  especially 
il  met  vrilh  in  ctdvijnccd  life,  the  influm- 
maiory  process  niny  hnvc  induced  ccrtnin 
chants  id  the  |ieriosieal  coverinff  of  ibe 
manubrium  m:dki.  ;is  the  re<nh  of  *A'hich 
IrregulariliL'S  in  outline  appear  upun  iho- 
shaft.  The^t?  -ire  really  cah^ifu:  dtptiMlK  in 
this  prrlnsteal  cohering,  :ii\d  arc  worthy  of 
nole,  35  they  Miggcui  the  ix>ssibUity  of  Mini- 

liar  deposits  within  the  tymptinic  cavity  in 
Ihc  neighborhood  of  the  oval  or  round  win- 
dow. Where  the  degree  of  depresinion  of  The 

kdrum  membrane  is  considerable  theprcce&s  h^s  usually  super- 
vened upon  preceding  hypertrophic  changes.  The  increased 
Irnsion  towhkh  the  mcmbranii  iytnp;ini  hii>.  be^-n  subjected 
has  resulted  in  an  aftenuaiion  of  its  fibrosis  l;iyer.  and  inspec- 
lion  id  the  underlying  inlratympUEitc  parts  is  pos>]blc^  In  ad> 
dition  to  thc^c  ch<inges  it  is  rot  uncommon  to  hnd  the  drum 
membrane  adherent  in  places  to  the  inner  wall  of  the  tym- 
panum, purlicularly  at  the  umbo.  The  postilion  of  Ihe  light 
rcticx  Vitries  with  the  degree  of  fncHnaiton  ol  the  membnina 
to  the  walls  of  the  canal  btii  is  of  liiilc  diagnostic  Impor- 
lance.  A»  mentii>ned  htrf ore.  changes  in  the  rnemhnna  flac* 
cjda  arc  o(  diagnostic  impoilance  in  determining  the  deveU 
opmcnt  of  disease  upon  a  preceding  hypertrophic  process. 
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Wtwrii  ibi?*  Ikis  "ccurrc'-i.  the  mcmhrana  Haccula  pr<^v^iits  a 
cntmplcd  ;i|ipcaTuucc,  uzkI  inav  b<^  adhcicul  Ut  the  neck  *.A 
the  mall tnis<  In  csiscs  that  have  been  hyperplastic  from  the 
start  Shrapncirs  mcffibmnr  prcernls  no  such  charges,  btit 
prtsers'ej  its  normal  contormaiunj,  although  its  color  may  be 
6lip;htly  lighter  Ihati  in  health.  DepoMEi^  of  Hmc  salts  in  the 
membraiia  tympnni  arc  wlcV^m  srrr,  ^llhouph  when  the  con- 
dilion  U  met  wilh  in  ailvjinctil  life,  such  tlt-jmsit  may  be  pres- 
ent along  the  aonuUis  Tyinp;iiiiciis- 

B,  FumihHtti  E-uitfiit'triott^ — 1'hc  hearing  power  in  dimin- 
ished lo  a  varying  degree  ior  both  whispered  and  5p*>kcn 
words.  The  degree  ol  impairment  tor  sb»rp  noi«e^  such  04 
the  tick  ol  a  watch  or  the  sound  ol  an  acoitmetcr.  varies  wiUi 
the  amount  o\  tubynnihine  involvement  present,  antt  liencr 
constitutes  an  unsafe  test  fur  estimating  the  power  of  audi> 
tUm  when  rhe  casc^  lir'^t  comes  under  enaminauun,  r>r  su1)< 
Ketpienlly  fur  ilelerntinaltnn  nf  ihr?  irnptnvi-nient  which  \\^s 
followed  as  the  result  of  treatment.  Quite  frec|acfttly  the 
hearing  power  for  the  watch  and  the  voice  will  \>c  di!*pr(>p<>r- 
tionate.  The  watch  may  nut  be  heard  at  all,  while  spoken 
or  whispered  words  may  be  heard  for  a  considerable  dJstdQce, 
and  the  patient  may  consider  this  car  better  than  its  fellow, 
allhough  upon  the  opposite  side  the  watch  may  tw  heard  at  a 
cdnsidDfable  distance,  while  the  voice  can  not  be  understood 
yi%  wcrll  A'<  on  ihi:  oilier  side.  This  (Je|ftnd?*  tipon  the  bci 
that  the  l;ibyi"inthine  changes  imjiTiir  the  healing  for  sharp 
sounds,  such  as  the  tick  of  a  watch,  since  these  lie  in  the  up- 
per porlion  \\\  the  musical  ncale,  while  that  portion  of  the 
musical  register  which  is  made  use  ol  in  conversation  lies  in 
the  lower  portion  of  the  scale,  and  may  be  perceived,  al- 
though considerable  labyrinthine  involvement  i<  preient.  In- 
terference with  theconduciing  mechanism,  on  ihe  other  hand, 
impairs  the  hearing  first  for  the  lower  notes,  and  hence  cot^ 
ver^afiun  i%  heard  niTjre  puc>rly  in  the  car  po^^essing  Ll>e  most 
marked  tympanic  irvolvcmcnt. 

The  iowvcr  tone  limit  is  considerably  elevated.  Done  con- 
duction is  increased  where  Ihe  changeff  are  confined  to  the 
middle  ear  The  fork  placed  upon  the  vertex  15  rclerred  to 
the  poorer  car  provided  only  middle-ear  changes  have  taken 
place,  hut  where  serions  labyrinthine  changes  have  occnrrccl 
il  mav  be  referred  to  ihe  belter  ear.  This  is  not  invariable, 
however,  for,  as  already  staled  in  patholog^y,  changes  iu  the 
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cr^cplirc  apparahi>  m  llic  car  ia*l  invoh'cci  i»ftcn  pro^rt» 
,'klitv.  becoming  in  a  short  lifnc  more  extensive 
than  in  the  or^an  first  nffi-dcd.     When  this  ts  the  c&sc  the 
vibnitinf;^  tuninj?  fork  applied  over  the  mcdbn  line  ol  the  «UuU 
mil}"  be  reicncd  to  the  ear  ivhich  was  firftl  atfeclL-ci,  although 
h  may  be  the  poorer  car     This  should  noi  mislead  the  cJf- 
mincr  lnli»  t>elie%'iiig  iliai  (he  trouble  ujjon  ihe  siite  to  nhirh 
c  !i»rk  Ulcralizcd  is  rnlindy  hrc  fnnn  bbynnihinr  inuibte. 
Dcrcased  tcn^ioD  in  the  conducting  system  may  be  sufficient 
o  produeo  thiii  phenomenon,  even  whcr  tlie  labyrinth  in  in- 
olvcd  to  a  considerable  extent-     Abs-^lute  bcmc  conduction 
ay  vary  according  to  the  ajjc  of  the  patient  as  well  as  with 
the  degree  lo  which  the  lahynnih  bns  suffered  :  henee  this 
tetti  virld*  bill  IJitle  infiirmalirfn.     When  ubvohiie  ^x>n^  con- 
duction is  exaggerated  ive  are  justified  in  assuming  tbai  no 
Krioufi  Ubyriulhinc  itivolvcnicnt  exist.v     In  caries  ntciirring 
in  advanced  life,  however,  (be  tabyn:>th  may  be  intact,  al- 
though sound  couduclion  through  the  cixinial  bones  is  below 
normal. 

Of  much  more  value  tb;in  ab^lule  bone  conduction  is  the 
lebiive  duration  of  sound  perception  ihrouph  the  solid  media 
us  compared  wilb  the  period  darirjg  which  the  *ame  Miuufl  is 
he.ird  through  the  .lir,  Tn  this  iiiiiniirr  wr  are  able  Ut  esti- 
mate Mtlh  u>usidcrable  ceitaiaty  Ihc  amount  of  im|iairnicnl 
depending  upon  the  labyrinthine  changes,  a*  di}tingLii5licd 
Irom  that  catised  by  the  intrntympanic  lesion.  In  a  given 
case,  where  whimpered  words  are  but  poorly  perceived,  if  the 
reversal  ol  the  relaHrjn  between  air  and  bene  conduction  ex- 
ists fnr  a  fork  nakioR  jri  W  S  (double)  or  for  a  fork  of  the 
ne<i  higher  ocuve,  wc  are  warranted  in  assuming  ihai  most 
of  the  imp^drmcnl  dejii-'ncbt  upon  intraiyriip;iiiic  rhangeK. 
Wilh  the  same  degree  of  functional  impiiirmcnt,  if  this  re* 
verbal  f^hould  occur  only  for  a  fork  making;  64  V,  S-.  while 
re  above  ThiH  the  air  conduction  wa«  better  than 
Gtion.  we  should  assume  th;kt  serious  labyrinthine 
changes  had  taken  place. 

The  decermlnation  of  the  upper  ton*  limit  i*  of  great  value 
In  the«-  cases  in  ctnitirniing  rhe  fact  that  the  bibyrirnh  is  in- 
volved. The  first  turn  of  the  cochlea  perceives  llie  hi|^hcst 
iKJtet  of  the  muMCiit  scale,  and  sec^^ndary  labyrinthine  degen- 
eration should  be  characterised  by  a  lowering  ol  the  upper 
one  limit,  as  this  portion  oC  the.  cochlea  is  in  the  most  imme* 
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dhtc  rvlAtion  to  x\\t  middle  »r  nnd  U  the  pnrt  which  suBei 
I'lrsl  in  secondary  labyrinthiuc  ;ilfccl[on.  When  functional 
cxatnination  shows  a  defect  at  the  upper  portion  of  the  s^caik, 
pcrststirtjT  :ifirr  ,-inomalrius  tcrnsioit  ha^  been  oorr«ctcd  by  iH' 
llaifon*  bUyrinihinc  invulvrmcnt  is  silino^t  ccriain.  A  hbtorj^ 
of  Hirack^  of  vertigo  Ls  CEinfinnatory  o(  this  o|>iiiion. 

Pros:nosi&.^1l>'pcrpbsttc  d^^mgcs  urtthin  the  tympanum 
cuEi^titutc  ail  jffcclion  oJ  the  gnivcst  cliaractcr  aa  regards  the 
integrity  of  function,  and  odc  which  i%  less  amenable  to  Ircat* 
mcnt  thrin  all  other  aunl  discaKe«.  Th«  usual  coiirEc  isstead* 
ily  pnjj;rc?.Aivc,  althcu^^h  the  affection  may  remain  quiescent 
ior  a  long  perio<l  of  years- 

Knoivin^  this  fact,  it  i*  dififiruli  to  f^limate  (he  value  of 
ir^atmeikt  in  any  given  case,  ihc  app^rcni  impn>vemem  Iving 
pussibly  due  to  ;i  period  of  spontaneous  quiescence.  When 
*ccn  in  the  early  sta^s,  and  aJTccting  but  one  side,  a  fairly 
favontbic  proifno^is  may  be  given.  When  botit  organs  are 
fldccted  il  vrill  be  impossible  to  re$tore  either  ear  to  a  perfect 
condition.  The  mast  wc  can  hope  for  is  a  sljffbt  improve 
mcnt  in  one  or  both,  and  to  checic  permanently  ihe  progress 
of  the  nITcciiun.  Atide  from  ireaiment,  the  environment  of 
the  patient  or  the  occurrence  of  ;iny  severe  illnc^a  alTect  the 
progress  of  the  aural  condition  to  a  marked  extent.  .A  severe 
illness,  pndonged  phy^cal  exertion,  overwork*  or  anxiely — aH 
tend  to  hasten  its  advnnce.  From  the  fact  that  many  cases 
are  of  neuropaihic  orifjin.  particular  altentitin  must  be  paid 
10  the  habit  of  life.  All  excesses,  either  of  the  table  or  un- 
due indulgence  in  tobacco  or  alcohol,  should  he  avoided,  and 
the  preservation  of  a  normal  condition  nf  the  larger  viscera 
and  iifihe  primst?  vix  mu*t  heiriMi^trd  upon.  Climate  (s a  factor 
in  progmisis  only  to  the  extent  to  whidi  it  cause*  imp;iirmrnt 
of  the  general  health.  Since  a  dry  almoisphere  and  an  ci|iU' 
bic  temperature  are  most  conducive  to  a  normal  condition  of 
the  upper  air  tract,  the  disca^:  |>crhaps  progresses  less  mpid- 
ly  in  regioni;  where  the«e  climatic  conditions  are  found.  1 
am  inclined  to  believe,  however,  that  the  influence  of  climate 
has  been  much  overc«(maied.  The  age  at  which  the  affec- 
tion develops  m;*y  infliiemT  i\\  pn^grcss.  When  occurring 
late  in  life,  its  advance  is  usually  &low  unless  aggravated 
by  some  cansc,  such  as  a  severe  intercurrent  disease,  menial 
strain,  or  prolonged  physical  exertion.  Its  appearance  at  tlic 
menopause  is  not  uncommon,  and  our  prognosis  in  incipient 
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ctiieB  met  with  at  this  pcnod  of  lik  should  be  cxcecdinEfly 

Treatment. — Thp  twn  condiiions  with  which  nc  have  to 
deal  :ktf.>  thaw  resulting  from  (he  corncclivc-lissiir  dcposii 
wtlhiii  ihc!  tyiiij^aimjiiaiiJ  thc^ciiifidaiv  Ubvjintlitnr ilj-uij^ev 
The  intnitymp^inic  condition  being  one  csscntullr  of  rigidity 
of  the  owictiJar  chnJn.  our  ftrst  cllorta  arc  to  relieve  this  ab- 
normal tcn>ion.  When  iteen  early  it  iiuiy  be  pon%it>le  1o  etfect 
absorption  of  the  newly  dvposittxi  ti^uc  by  siimuiaiion  of 
the  mueoufi  Hoiif^  of  the  lyrnpanum  ;  this  it  done  by  inflation 
by  mean )b  of  the  catheter,  makitig  u«e  of  i«L»me  of  the  stiiiiulut^ 
ing  vapnrs  alrraily  inf-niimn-d  in  the  treatment  of  ^ypctro* 
phic  iiifl^iimnialion.  Uy  iiiflaiiii^  lAiih  umsidci^blc  force  wc 
may  be  Able  to  rupiore  recent  iidlic^ians  ami  thus  relieve  the 
:onductini;  mechanism*  or  the  bands  may  be  stretched  snffi* 
cientiy  to  permit  increast'<l  niobility  in  the  05<5icu1ar  chnia 
The  E^iistachian  tube  seldom  requires  ntrenHon, aHhoujrh  Ihe 

IB3Ccrci£C  of  the  tubal  muscles,  either  by  Kar^ling  of  or  belter 
by  massage  by  mean*  of  the  Eu^iachian  bougie,  may  correct 
ihc  chun^es  which  h;tvr  taken  pbcc  hi-rc-  ThiK  iii:i%^;ige  a\%o 
txertsa  favorable  influence 
upon  the  teuMir  tyuipani 
mitM:ic  and  prevents  its 
Ltrophy  and  subsequent 
Shor  ten  i  n  g  >  To  massnge 
I  the  lulie  in  this  way  the 
Hjboti^e  it  introduced  as  far 
^ns  the  Uthmufi  »nd  then 
^Pnioved  r:ipid]y  inward  aiui 
nntw;ir(1  for  a  fr'w  vmnidr. 

»pQS?^ivc  nuilion  by  means 
nf  Sicgtl*  iitoscope  Affcjrds 
US  a  menns  of  combcttirg 
the  adhesions.  The  insfru- 
mcnci^houtd  be  introduced 
iDlo  the  meatu*,  care  being 
taken  that  it  lii*  the  lumen 

K air-tight.  The  siii  is  thru 
itternately  no  reficd  and 
condensed  in  the  external  auditory  c^innl.  impartiug  lo-and- 
fro  miivcmcnU  to  fhc  drum  membrane  and  attached  ns- 
ftcuU.    The  massctir  of  I>elstanche  (Fif*  105)  acts  upon  the 
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s^mc^  prmc:t|il<;.  C^sr^  liiive  br^rit  rt|tijrlc?il  where  nipliirt^ 
of  the  mcfiibniuc  Uns  tiikcn  place  by  ihc  violrtit  use  of  ttirsc 
jn^truinciiE^ ;  ihift  Mxm^  haidly  probable,  however.  H  even 
an  ordinary  nmoLint  of  care  is  trikcn  in  their  m;inipula- 
tion,  hi  Ihc  Mitijc  direction  mantpuhtion  ol  the  parts  at  ihc 
hnndtft  nl  the  patient  ha»  t>een  ukd,  in  ^>mG  coscft  with  :>uc- 
ccss-  The  method  was  first  deviled  by  Momcll  and  con»Uu 
in  prcf^aiii^  the  iraji^u^  backward  over  the  cKtcrnsit  tncaius 
imtil  Ihi*  is  ojmpletely  dosed,  tliti*  comlcnsiiig  the  air  in  the 
canal.  Hy  now  alternately  increasing  and  icbxing  ihc  pre^s*^ 
ore  upon  the  lmgu»  the  density  of  the  air  in  the  canal  ia 
aug^mcnlcd  or  reduced  and  the  drum  membrane  made  lo 
pcHorm  inward  and  outward  excursions, 

Polilicr  has  devised  a  inclhod  lor  maintaining  a  constant 
nefrativc  pre$i;iirc  in  the  me:ktu#  \>y  the  use  of  a  conical  p\ug 
ol  cotton  which  is  impregnated  with  cocoa  bntier.  Tlii*  ping 
is  imcrted  into  the  carwl  at  nixht,  and,  in  virtue  of  its  oleagin- 
iniK  ri)tnposllk:n,  atiscirhs  thr-  air  curtained  wllhtn  the  meatus, 
thus  causing  lUc  mtmbrana  tynipani  to  move  outward  under 
the  action  ai  the  air  within  the  middle  ear.  [  have  liad  no  per- 
sonal experience  with  this  plan,  bnt  in  casc.%  where  it  has  bcca 
tried  I  have  failed  to  sec  any  benefit.  It  is  certainly  inferior 
either  to  HonicU's  method  or  to  sysiemaiie  maaiptilaiion  with 
the  Siegel  otoscope. 

Liic^f^  *  has  met  with  considerable  auccess  in  applying;  pa*- 
MVE?  motion  lo  the  usslcoI^it  i  liairi  by  nuMti^  of  the  prf^Mjn^ 
soimJ.  The  device  consist?^  of  a  sniiill  liibt-  thiouj^h  which  n 
rod  terminating  in  a  cuplike  extrcmiiy  passes.  The  other 
end  oE  the  rod  lies  within  the  tube  and  rests  upon  »  small  spiral 
spring  the  tension  of  which  is  rcgniatcd  by  a  small  screw  on 
the  handle  of  the  insinimcnt.  In  use,  the  cup-shaped  extrem- 
ity is  applied  to  the  short  process  of  the  nmllcus,  over  which 
it  Ills,  the  maniput.ition  being  effected  under  ilium ina lion. 
Pressure  iiiw.ird  npon  ihe  handle  of  the  inMnmient  i»  com- 
nuintcated  to  ihe  (ivsicnbr  ch:iin,  the  degree  of  pressure  de- 
pending  upon  the  tension  of  the  spring.  U_v  pressing  Ihc  han- 
dle of  the  instrument  inward  and  then  relaxing  the  pressure, 
the  entire  ossicular chnin  is  nllernalcly  forced  inward  and  then 
allowed  to  resume  its  former  position  through  lis  own  elas- 
ticity.    U  ha&  been  demonstrated  that  pressure  exerted  at  the 
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tht  incu^  Id  Ihr  f(K>1  jiluic  of  Itic  »Cnpc-s  ^md  from  lhi!«  to  tlic 
labyrinths  Ttic  advantaf^c  of  tbc  device  over  hn  ordinary 
probe  coit5i«iH  in  afiortiinE:  \n  ihemt-ansui  alternately  ircrcas- 
\iag  and  diminishing  this  tcnsi^»n  without  removing  the  iiistru* 
mcnt  from  the  shon  proccsG  o(  the  mnticus,  a&  iu  conUnLinl  re- 
appHcatioa  ivould  iK  atieuded  by  a:iti!i  id  arable  pain,  tn  my 
pnicticc  31  niodili4rd  manipid^itlun  >imU:ir  to  ibis  has  not  been 
attended  by  favorable  refiUll!^. 

I       The  LiMe  iti  the  iuMrument  of  I-iie^e  i«  <(oiiicwbat  painful 
Many  patients,  especially  in  private  practice,  would  iibjcct  lo 
the  measure,  and  it  lio^  never  .<ieejne<i   that  the  results  ob- 
tained warranted  the  inttictton  oi  so  miich  discomlnrt*     The 
length  of  time  during  which  this  method  of  treatment  should 
be  carried  on  mu^i  vary  with  the  individual  cases, 
[|  haA  never  seemed  vt'f^c  lo  ine  to  give  an  absolutely  UT>- 
fjivorabie  pn>giinsis  tn  any  L-iisr  where  tbc  lesion  was  ct>nfined 
^Ljniistly  E(j  the  middle  mr  uithc^uC  Iryinj^  rhe  e^ect  nf  Munnla- 
^liini  o(  the  lining  membrane  by  means  of  vapors  for  a  pciiod 
ol  lour  to  six  weeks,  the  intlation  being  performed  at  tirsi  on 
alternate  day$  and  the  interval  gradually  increased  to  Lhrce 
or  four  days.     In  addition  to  the  inflation,  passive  motion  by 
mean*  of  the  Siege)  otoscope  may  be  employed,  or,  if  it  seeois 
dcnrablet  the  use  of  the  pressure  sound.    At  ihe  end  ol  this 
H  period,  if  no  imjinjvcmrnr  rrsiiUs,  surgical  measurrs  :ire  im- 
f  ptrniriviv  and,  uiilc^  llie  decree  of  improvement  is  considera- 
ble, itie  same  advice  should  be  tfiven,      Diiring  i(m  j>cricid 
the  observance  of  the  ordinary  hygienic  rule*  should  be  in- 
sisted upon:  but  attention  to  the  upper  air  passages  is  seldom 
followed    by   marked  improvement,  urle«s  there  have  been 
symptoms  referable  to  these  pans  demanding  treatment  lor 
their  relief. 
H       The  ^iir^'£ca1  measures  <n  l>e  adoj>led  in  (hest-cjse^  will  de- 
^■pend  u(K)u  the  physical  condiTion  ptcseiil.     It  may  be  suffix 
H'Cient  to  divide  tcnae  bands  \^hicb  may  be  seen  by  ocular  in- 
HsjHTction.  such  as  an  excessive  depask  of  cuEinecitvc:  tissue  in 
"  the  posterior  fold,  or  adhedons  between  the  tip  of  the  manu- 
brium and  the  internal  tympanic  walb    As  mentioned  in  a  pre 
cedinj;  chapter,  however,  it  h  impossible  to  ns!;ert  thai  the 
inereav  in  tenitiori  i^  thie  to  the  presence  of  adhesions  in  any 
one   particular   localiry-     The   procedure,   therefore,    which 
:cms  most  wise  is  at  first  an  CApluratory  myiiag<jtoiny  uii* 
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der  Strict  amisepiic  or  a4<^ptic  precautions.  A  largr  flap  in. 
Tf^ving  the  entire  [>o*ten»-superitir  segment  of  Uic  mcmbranji 
Tibialis  should  be  turned  downward  nJid  farw.ir<l«  the  intm- 
ivrnjianEc  Mructurcs  inspected,  and  the  de^^rcc  of  mobiHty  of 
the  sUpcs  determined  by  means  od  adetieate  probe  introduced 
through  the  opening.  This  procedure  can  be  conducted  un- 
der cocaine  anaesthesia  and  te&ts  can  be  made  of  the  heariiif: 
:tt  varioii!  stages  of  the  operation.  Occasionally  the  arti^cial 
opening  into  the  tympanuni  msy  improve  the  hearing  power 
to  a  remartflble  degree:  if  ihiidoes  noi  (K:cur. dfianitulation 
at  the  inciidr>stA[>cdiat  joint  should  he  the  next  «1e|>.  If  tHr 
stapes  is  movable,  the  hearing  will  now  be  improved  :  if  M$ 
ossicle  is  fixed*  however*  btit  flight  improvement  will  be  no 
ticed.  The  stapes  must  then  be  freed  by  division  ol  ths:  sta- 
pedius  tendon  and  ol  any  adhesions  lying  in  the  oval  niche,  in 
the  manner  to  be  described  in  the  chapter  on  operative  pro- 
cedures within  the  tympanum.  Aflerlheadhcsion*  have  been 
severed  as  completely  as  possible  passive  moiion  should  be 
employed,  the  slapes  being  <:rowdeit  firsl  npw»id.  then  ilown- 
ward.  then  forward,  and  finally  backward  by  means  of  a  deli- 
catc  steel  probe  the  extremity  oi  nhlch  b  protected  with  a 
^mall  cotton  pledget  linnly  wound  upon  it.  The  condition  ol 
the  round  window  should  also  be  investigated  and  adhesiops 
in  this  region  severed  with  an  angular  knife.  If  the  degree  of 
fixation  i%  extreme  it  may  be  ni»c  to  attempt  extraction  of  the 
M;ip<-s,  :ilthough  the  results  obtained  are  not  perfectly  satisfac- 
tory, and  the  author  prefers  to  remove  the  malleuiL,  incus,  and 
dnini  membrane,  leaving  the  stapes  in  an  easily  accessible  po 
sition.  so  that  subsequently  mechanical  mobilijration  may  be 
eficctcd  il  fixation  occurs  again  at  any  future  time.  I  am 
aware  that  this  method  has  been  criticised,  but  it  possesses 
the  advantage  of  freely  exposing  the  parts  and  enabling  us  to 
make  sitcceiiiv'e  eflons  at  freeing  the  «ta|>e«  rather  than  d«> 
eexMtniing  ihe  completion  of  all  operative  interference  at  the 
time  of  the  first  oj>eralion.  Certainly  \n  my  own  practice  re^ 
Stilts  U:i.vc  l>een  belter  where  tbt%  plan  hat  been  f^ilhiwed  than 
where  stapedectomy  has  been  performed,  and  the  opening  in 
the  drum  membrane  closed  as  quickly  as  possible.  The  op- 
erative technique  and  the  results  obtained  will  be  detailed  in 
a  btcr  chapter,  demoted  to  the  subject  of  middk-ear  opera- 
lions. 

The  measures  herein  enumerated  constitute  the  most  efli- 
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cicnt  mcan3  at  our  <Jispo8al  inr  dealing  with  the  Jntralym- 
pinic  conditions.  When  the  labyriinh  is  involved  to  any 
extent  operative  inlcrlcrcncc  is  contraindicatcd,  since  the 
cases  do  not  improve  aficr  such  procedures,  but  are  lre<)ucni  ly 
rendered  wor»e.  Th<^  extent  of  Inbyrinthine  involvement  in 
any  given  cflsc  is  determined  by  the  degree  to  which  the 
uiJjx-T  lune  liniii  i"^  lo\vcre<l  and  l>y  disaiverfng  lh*t  upper 
limit  ui  the  mu^icnl  »cale  at  which  ihc  iinimal  r^itlo  between 
air  and  bone  conduction  is  reversed.  With  a  marked  lowcr- 
ii^jC  of  the  upper  tone  limit  and  an  itiver^iim  of  the  nuio  be- 
tween bone  and  air  cuntinctiun  lor  the  low  notes  alone,  in 
cases  where  the  impairment  of  hearing  is  so  marked  that 
whispered  words  con  not  be  dUtinguished  at  a  dUtance  of 
two  or  three  Jeet  fritm  fhe  ear,  the  tabyriiithinr  feature  is  so 
prominent  as  to  positively  contraindicatc  operative  inierfcr* 
cncc  upon  the  tycnj^anunE.  The  result  uf  tre;ifn]enC  fi^r  ihc 
bbyhnthinc  affecli<;n  is  nsvially  Ic^s  Ijv^rabk  than  in  primary 
labyrinthine  disease.  At  the  same  time,  we  arc  at  least  justi- 
fied in  making  tbe  attempt  to  remove  the  diSicnIty. 

The  drug,  the  admluifitratlon  of  which  i«  followed  by  the 
best  results,  is  undoubtedly  pilocarpine.  The  physiological 
action  ol  the  dntg  increases  the  vascniariry  "1  the  labyrin- 
thine TivMir*t«  at  the  same  time  augmenting  ihe  aciivJly  i*l  ihr 
cutareotis  and  salivary  glands.  From  the  increased  blood 
supply  any  excess  ol  labynnthiiic  t^uid  is  abstracted  from  the 
bony  cavity  which  contains  it,  entering  the  f^eneraL  circula- 
tion and  subsequently  being  eiiminated  in  the  cutaneouG  or 
*alivary  secretions,  The  increased  vascularity  may  also  cauf-e 
the  restirptum  of  newly  dt'j»oMted  li*i*iie,  ]irnvi<led  the?  deposit 
Is  not  too  old.  Formerly  the  drug  was  administered  by 
hypodermic  iujedion.  This,  however,  j*-\idct?i  h  iiei:t's>;fry 
for  the  patient  to  give  up  a  con^ideniblc  portion  of  each  day 
to  the  treatment,  and  in  many  instances  this  can  tot  be  done. 
For  the  lait  two  year*  I  have  administered  it  by  the  mouth, 
beginning  at  first  with  do*cs  of  one  ei^hrh  to  one  sixth  ol  a 
l^raJn  two  or  three  times  daily,  the  amount  being  gradually 
increased  until  a  moderate  physioloifical  ofTect  follo^^ed  each 
mhihition.  Il  i\  nnly  tie[:e-ss;iry  tii  warn  the  patient  lo  exer< 
cise  caution  against  exposure  to  draughts  lor  the  peritxl  ol 
an  hour  and  a  half  lollowing  each  admini^^lration  of  the  rem- 
edy. In  thc^e  cases  where  the  vocation  oi  the  fialicnt  neces- 
siiates  absence  from  home  for  the  entire  day  one  dose  may 
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be  aciniiitihlcrcil  cai \y  ui  ihc  n)Dri)iii>:  imnictHatdy  ujjon  rism^. 
wbilc  tlic  ^C(;«>rid  tuny  Ire  f^ivcn  upon  rclirtug  uL  niglit.  la 
this  way  the  patient  is  iblc  to  protect  himself  sufficiently 
against  undue  cxpcdure,  and  by  following  ihU  phn  no  un- 
toward syinptomft  hav«  resulted.  Frotusif  ^»]ivallli^  riec;tl  not 
be  produced^  nor  need  the  cutaneous  secretion  be  increased 
to  «uch  3t  degree  aa  ic  be  unpleasant.  A  moderate  increase 
in  itic  moisture  of  iht*  skin  ;ind  irt  iht  iiminmL  uf  ^liv:i  i%  an 
(evidence  that  the  drug  is  produdng  the  desired  effect,  and 
ihc  pariciit  learns  after  a  short  ttmc  to  so  tirade  ibc  do&c  as  to 
obtain  the  desired  aclion*  No  results  can  be  hof^ed  ior  unless 
the  plan  is  persisted  in  for  a  considerable  period— certainly 
ior  two  months— at  the  end  of  which  lime,  if  the  slightest 
improvement  is  manifested,  it  should  be  continued  Ior  twice 
or  thrice  this  period, 

Acct>rd iri>;^  lo  KMsr^^rtni.*  ihe  lernedv  e^eils  a  beneficial 
nclion  upon  ihc  mucnus  inrnAu-MU^  n\  ihc^  lyinji^niini  al^i, 
causing  an  absorption  of  newly  deposited  connective  tissue 
It  b  possible  to  observe  a  conjjcslion  of  the  tympanic  lining 
if  the  patient  i"^  examined  one  or  two  hours  ulter  the  arlminiv 
nation  of  thcdrufjf.  Politzcr  advocntes  the  local  application 
of  the  muriate  of  pilocarpjtte  to  the  mucous  membrane,  a  few 
drops  of  a  two-per-eenl  Kolution  being  injected  Ihraugh  the 
Ku5iacht;in  catheter.  Personally  1  have  no  experience  with 
this  plan. 

In  casf^  of  hypcrpUstic  inf!ammal>on  occurring  in  ad. 
vanccd  life  the  audiiory  nerve  mny  be  found  in  a  conditu^n  of 
(orpoT.  Here  sirychuinc  may  be  given  tviih  advantage,  the 
amount  beinf?  gradually  incrensed  to  the  full  physiological 
limit.  This  drug  is  uUo  valuable  in  ca&cfi  with  pronounced 
neurasthenic  symptoms.  For  the  relief  of  distressing  liMnitii* 
which  pei^i^isin  vpiie  of  ;jll  local  Iri-'alnienI  direticd  toward 
the  middle  ear  dilute  hydrobromic  acid  will  sometimes  be 
found  cflicacioLis.  This  is  to  be  given  well  dlhiied,  in  dose^ 
oi  Ihirly  tnitiims,  three  or  four  times  dnil) ,  The  question  of 
subjective  noi&ej  will  be  more  fully  dealt  with  under  diseases 
of  the  perceptive  apparatus-  The  possibilityof  an  hereditary 
or  an  acquired  spccilie  laint  should  always  be  remembered  in 
the^e  caseK,  and  if  thertf  is  the  ^1ighte«t  evidence  of  such  a 
factor  in  causation  the  iiilenial  ^dminisCralion  of   iodide  of 
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is  Advisable,  It  may  be  g^vcn  cither  alunc  or  in 
Ion  with  llic  pilocarpine. 
The  question  of  the  prupriety  (j'  fre:iti(ig'  llie  micMle-car 
condilion  when  srrious  labyrinthine  involvcmenl  cot-icius  is 
siill  unaeilled.  The  results  obiained,  no  doubt,  differ  in  in- 
(iLvidiuil  niscs  but  I  am  sure  that  ihe  rult  is  nol  constant 
lliAt  measujc-i  diicclcd  to  the  middle  ecii  invariably  aggra- 
vale  the  lahjrinthinc  IcMon.  Our  oniv  guide  in  the  matter  U 
to  csaniine  our  cases  lrtf|iicnily  and  observe  the  effect  oi 
treatment.  K  wc  ftrd  that  inflation,  passive  motion,  or  other 
measures  directed  to  the  tympanic  condition,  produce  c'^^'- 
nessoran  increase  in  the  tinnittit  they  should  eertauily  iirtt 
be  prrsisird  in.  Numerous  instance*  will  be  met  with  in 
which  eiacily  the  reverse  lakes  jibce,  the  labyiifahine  com- 
plicnlinns  ini|iroving  as  the  tympanic  structures  resume  a 
more  normal  condition,  From  what  has  already  been  said 
under  prognosis,  the  general  cimdilion  of  the  patient  muM  be 
kp|>t  constantly  in  mind,  and  can:  must  he  taken  to  tax  either 
hit  mental  or  physical  powers  ag  little  as  possible.  Attention 
lo  the  cutareous.  digestive,  respiratory,  and  circulatory  orf;;ans 
i»  imperative  if  we  exprcl  any  favorable  reKuUs  fniin  local 
measures,  ll  is  not  wise  to  send  these  cases  from  hone  in 
the  hope  of  obtaining  permanent  beucftt  iioiji  a  change  of 
climale,  as  the  results  obtained  by  cHmaiic  treatment  arc  at 
the  be^t  uncert;)in. 


CHAPTER  XXIL 

CKKUNIU    rUKULEXT  OTITIS  MEDIA. 

^tioJogy*— This  disease  may  follow  either  an  acute  o 
t.irrh:il  ur  an  acute  purulent  fnflammatioii  ol  the  tympasic 
cavity.  En  ihc!  former  icifiUnce  it  occurs  as  the  result  of  an 
tfifeciion  of  the  dischi^rgc  ibrough  atmospheric  impuritiei; 
while  :is  a  scc^uel  of  thcf  Utter  comtiti'Mi  it  represcuts  the  fail 
ure  upan  l^^c  pari  of  N^itiire  to  restore  the  afft'ctcd  structure 
to  fit  oormal  condinon-  The  term  is  often  :ipplicd  in  nil 
eases  of  numl  di»r*'^c  in  which  the  discharge  from  the  mid- 
dle car  has  existed  for  more  than  two  or  three  months,  cf 
even  locates  in  which  the  ear  is  diMjhaigjng  when  the  p>- 
tient  presents  for  tre^tmentn  Exaclli'  whirn  an  Affection 
Closes  to  be  acme  and  becomes  chronic  is  hard  to  deter- 
mine.  For  convenience,  however  we  may  :i«Eumc  th;n  a 
discharge  from  the  middle  car  which  ha«  failed  to  yield  lo 
proper  therapeutic  measures  at  the  end  of  tlirec  months  i^i*. 
utitutcs  a  symptom  of  a  chronic  inflammatory  process, 

A  tubercular  and  ocotsionally  a  specific  diathesis  also  m«y 
(live  n^e  to  the  affection,  the  special  germ*  of  thc^c  disease* 
finding  l(Hlgment  in  the  tympanum  and  setting  up  the  pcc»i 
jar  inflammatory  process  c ha raci eristic  of  each.  When  the 
discMe  (ft  of  tubercular  nature  its  onset  tfi  so  insidious  that 
the  patient  may  not  be  nhte  lo  stale  the  exact  period  of  its 
Inception,  l)ic  first  knowledge  which  he  has  of  ati  aural  adrc- 
lion  being  the  appearance  of  a  ili'tdiarge  in  the  meahts.  while 
Cftaminalion  reveals  a  condition  which  could  only  result  frofti 
a  chronic  inflammatory  process. 

PjLthoiofcy-  -VV'hcn  wc  find  a  purulent  disehartre  trom  the 
Tympanum  which  has  persisted  for  a  lorg  period  we  ^rt 
forced  to  conclude  that  a  certain  amotini  of  tissue  necfx»if 
hfls  lakrn  place.  This  is  true  whHhcr  the  dijieriw  w:is  at  firxt 
III  A  catarrhal  nature  or  was  purulent  frnm  the  beginning. 
The  iiil'*ctlon  of  a  pcrfci:tly  innocuous  disctiarj^'C  from  iht 
lyntpannm  must  result  in  tissue  necrosis  unie^  ihc  source  of 
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infcclion  is  removed  it  a  very  early  period.  Those  parts  of  the 
tympanic  cavity  which  arc  richly  supplied  with  ct>niicctivc- 
tissue  clc menu  form  an  excellent  nidus  /or  the  dcvclo[jmenL 
oi  ihese  gL-rms,  and  wtien  ihey  are  <ince  infected  h  is  prac- 
lioiUv  Hn^KkssUilr  for  US  lo  prevent  considerable  drslrntlicm 
III  tissue.  Id  iIic  early  st^gc^  ihc  tuimcciivc  lis«^uc  alodc  may 
be  involved,  but  very  soon  the  osseous  structures  participate  io 
Ihc  process,  owing  to  an  intcrlcrencc  with  their  proper  blood 
^upply.  Those  ports  are  attacked  first  which  arc  the  Ica^l 
viticidar  ^inci  whose  nutrient  vessels  are  so  situated  as  to  be 
easily  intcrlcrcd  wiilj  by  any  increase  in  pressure  in  the  tym- 
parUr  cavity.  The  blood  supply  of  the  incus.  It  will  be  re- 
mcmhered.  i\  wry  Hniited,  and  is  derived  imrn  ihp  perrn*;;!! 
branch  of  the  slylo-masioid.  From  its  situation  tis  calibre  is 
easily  ablileraicd  by  any  swclliog  in  llie  upper  portion  of  ihc 
tympanum*  llcncc  wiicn  the  ossicular  ch*iin  is  the  seat  oi 
nccrosb  the  incus  usufllly  suffers  first,  caries  or  necrosis  of 
Ihm  ossicle  being  present  iii  ei^hfv  five  per  cent  of  all  cases  in 
which  the  ossicles  arc  involved,  The  process  may  sp rend  to 
ihc  walls  of  the  iymp:inum.  usually  to  that  portion  of  the  e^c- 
lernal  wall  wliieh  is  lurmed  hy  the  luidiiory  plaie  of  the  tem- 
|iuraL  The  internal  wall  of  the  middle  ear  is  seldom  affected, 
althi^)i;b  it  may  he  invtjlvcd  when  llic  condition  is  tubcrcu* 
hr,  or  in  cases  following  one  of  acute  infechous  diseases,  such 
as  scarlet  fever  or  dipbtheria»  Since  any  profuse  discharge 
from  Uic  meatus  wliich  has  existed  for  several  months  must 
come  from  the  middle  ear  it  goes  withont  sayj^ff  i^J^t  'h« 
membrana  tympani  is  perforated  in  all  crises.  The  amount  oJ 
local  destruction  and  the  particular  region  where  iIil-  loss  of 
■ftubstanop  ncTunt  viirir^  greally.  Coin|ilete  deslnieliont^f  the 
drum  mcmbnEinc  is  mrcly  seen,  althougli  the  entire  mtmbrana 
vibrant  may  be  watiltng  wllh  the  caccfHlon  of  the  so-called 
cartilaginous  ring,  which  marks  the  line  of  insertion  into  the 
annidus  tympanicus.  When  only  a  small  portion  of  the  drum 
membiane  in  destroyed  the  perforation  most  frequently  oc- 
curs in  the  posterior  cjuadrant  at  the  level  of  the  umbo  or 
slightly  below  it.  When  the  osseous  structtirc^s  are  involved 
and  the  di^ea^tf  has  herftL  of  hjn^  duiaiimi  wf.'  not  iitfre(|ueiitlv 
find  the  perfonitiim  located  in  the  upper  and  piistenor  i|u;id- 
rani  just  below  the  incudo-atapcdial  articulation.  Tlic  mcm- 
brana  tympani  in  these  eane<  is  often  adherent  to  the  internal 
wall  of  the  middle  car  ;  its  upper  margin,  however,  is  free. 
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and  a  j>n»hff  piissr<l  brriiMth  lliis  mTiy  Ikt  rlir^rttrd  upward  imo 
lIic  tympanic  vauU,  fdlnwing  thr  long  process oi  the  incof^ 
The  reason  why  this  perforation  is  so  charade ri> lit:  oi  caries 
within  the  tympiinum  depends  wpon  ihc  bcl  that  the  avenue 
of  exit  lor  amy  tiuid  which  has  collected  lies  along;  the  loni; 
process  of  the  incus.  Id  fact,  this  may  bo  the  only  course 
which  th<;  secreticm  C:an  follow,  as  no  other  portion  of  i^e 
cjAbiicrular  chain  pA!»!>cs  from  the  upper  part  of  this  cavity  itAo 
the  atrium.  Anteriorly  the  atrium  is  shut  off  from  the  tym- 
panic vault  by  the  anterior  and  external  ligJimcnCs  and  by  the 
iKitly  and  neck  of  the  malleus.  Inadduion  to  these  striictuio, 
normally  prcseiU,  certain  redupl  teat  ions  ot  mucous  membrane 
are  often  lound,  and  these  tnny  be  so  numerous  and  so  dis- 
posed as  to  render  it  impossible  lor  even  air  to  pass  from  ibc 
vault  of  the  tympanum  into  the  cavity  beneath.  Perforation 
in  this  loeiition  is  so  commonly  associated  wiiti  caries  of  the 
incus  that  I  have  come  to  regard  it  as  almost  pathognomonic 
of  the  caitflition.  More  rarely  we  find  ihc  pc^rforation  Iricated 
in  the  mcmbrann  flaccida,  either  just  above  the  short  process 
or  above  the  posterior,  or,  more  rarely,  above  the  anterior 
ligament.  A  perforation  above  the  short  process  always 
means  iatratympanic  cnrie5,  and  usually  indicates  thai  th^^H 
malleufi  is  atlecicd,  althou^^h  this  rule  is  not  invariable.  Th^^l 
extent  to  which  the  walU  of  the  tympanum  participate  in  ifae 
destructive  process  varies  according  to  the  care  which  hat 
been  exercised  hi  kcepinf;  the  car  prnpeily  cleansed,  and  ihc 
degree  of  infcolion  which  primarily  prodLced  the  disease. 
Constitutional  diatheses  exert  a  marked  iiiHiiencc  upon  ih 
extent  of  involvment  of  the  osseous  walls:  this  is  par:ieu 
true  of  the  tubercular  and  spccihc  diatheses,  the  bony 
breaking  down  rapidly  when  once  local  infection  has  taken 
place. 

Secondary  involvement  of  the  labyrinth  is  seldom  met 
with  in  chmnic  suppuration^  When  present,  ihe  mischief  has 
usually  been  dtme  in  the  acute  stages  nf  ihcr  disease,  and  a)' 
though  both  the  oval  and  the  round  window  tnay  have  re- 
mained bathed  in  pus  f^r  years  extension  to  the  l^byrittth 
seldom  lollows.  This  should  not  be  taken  to  mean  that  the 
lower  turn  of  the  cochlea  is  functionally  pericct  in  these 
chronic  ca.ses.  It  is  more  reasonable  to  explain  the  slight 
changes  found  here  upon  Ihe  ground  that  they  are  produced 
by  the  alteration  in  pressure  at  the  oval  window  due  toadhc- 
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9ionft  About  the  stapes  than  to  attribulc  the  condition  loan 
inicction  of  the  labj'rinth. 

Secondary  involvemcni  ol  the  mastoid  process  constitutes 
the  most  grave  compHcaiion  Jrom  which  ihcsc  paiienis  suffer. 
VVhtMi  drainage  through  the  extern;!)  canii!  is  free  the  m.n^Toid 
Is  seldom  involved.  IJ.  however,  the  oiiitlow  through  the 
cuiLul  i\  olrNliuc:Tei1,  Mie  jnis  iiiuls  iu  way  into  the  prieuin^ilic: 
sptices  of  the  mnstcnt],  an  ^J5tciti^  ts  set  up,  and  innre  or  less 
extensive  bony  destruction  takes  place,  A  change  of  con* 
iiidc!ntblc  importance,  and  one  which  is  always  present  to  n 
greater  or  less  degree,  15  a  chronic  iuHammatitjn  involving 
thfl  mastoid.  This  is  esscntiaUy  a  chronic  proliferative  osie- 
hfi,  tbrtiugh  which  the  pneumatic  spaces  ate  obliterated,  and 
Ihc  entires  iiuiKLoid  proces*;  becomes  converted  into  dense 
ebum^ted  Lione.  Th]§  change  may  be  so  complete  thai  all 
ttic  Air  sf^accK  are  obliterated,  and  the  antrum  j[%(;H  may  be 
reduced  in  sue.  Only  in  tho^e  cases  which  have  persisted 
for  a  looc  period  of  years  and  in  vrhich  the  process  has  been 
acti%'e  is  no  trace  of  the  atrium  found. 

The  development  of  a  cholesteatoma  following  chronic 
suppurative  otitis  depends  upon  the  infiammatory  proce&s  a*, 
soming  a  particiibr  lyjJt'.  as  ihir  rcMiU  i>I  whicli  the  superficial 
epilhelium  rovrring  ihr  iiiiirmi**  mrnilifanr  is  lorriiE^  rapidly 
and  as  rapidly  desquamated,  while  the  fluid  pmdiict:»  of  in- 
flaRimation  arc  alight  or  pr-acfically  absent.  As  the  result  of 
Ihc  casting  ofl  nl  these  epithelial  cells  there  arc  lormcd,  brst 
in  the  vault  ot  the  tym|xinum,  and  later  in  the  mastoid  itself, 
liar  masses  of  epithelium,  in  which  the  cells  are  firmly 
together.  This  process depcmk  upon  the  transforma- 
(ion  of  the  superficial  epithelium  lining  the  tympanum  iaio 
epidermal  cells.  The  cliangc  is  [>rij!jjlily  dm."  to  ihr  eiten- 
Man  of  the  cutaneous  lining  of  the  canni  into  the  middle  ear 
ihrouf^h  an  opening  in  the  mcmbrana  tympani.  Such  a  con- 
diiion  lollows  perlcirarion  in  ShraimelTft  membrane  more 
€K>mmon]y  than  a  solution  of  continuity  in  the  mcmbrana 
vibrane.  In  some  instances  these  cutaneous  cells  become  com- 
pleiely  covered  by  the  mucous  membrane  and  by  tht^ir  pro- 
lifrrarion  from  true  cysts  cuntaining  a  ma«^^  of  drv^uamated 
epiihclium. 

The  caMcs  of  cholesteatoma  met  with  in  which  thcie  15 
no  evidence  ol  a  previous  perforation  ol  the  drum  mem- 
brane arc  probably  the  result  of  nn  inflnnimatory  process 
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in  infancy,  at  which  lime  the  drum  mcmbmnc  was  perfor- 
ated. 

The  acut€  syn^ptoms  which  may  be  caiivcd  by  the  prc^ 
cncc  of  a  ch<.>lt:stt':iU>m:i  and  the  lrealm<:n(  o(  the  condition 
wiU  be  CLin^idercd  later.  At  these  masses  increase  in  size 
flowly  but  constanllyr  they  dibie  th«  eavlty  En  which  they 
lie.  disphicing  thr  vurnwniiing  w»lU.  Thr  int-chaniind  irrj- 
i:iti()n,  due  10  ihc  prr-M.*nce  ol  the  mass,  cause's  a  coiidL'i^sa. 
tion  ol  the  osseons  tis^nue.  or  iniiHtoid  sclerosis.  Another 
condition  which  may  rcsuU  from  llic  development  of  these 
eptihclial  masses  ia  al^sorpiion  of  the  bony  wall  separating: 
the  ine;iiu^  fn>m  the  mastoid  cclb,  the  mastoid  celU  and  ex- 
ternal can.M  bcinfi  converted  into  one  large  ciivity.  If  the 
bony  walls  arc  absorbed  in  the  opposite  direction,  perforation 
into  the  crani:it  cavhy  may  talct;  pbce.  PriMJucis  of  inflam- 
ination  may  enter  the  cranial  cavity  by  ti'nn&mission  through 
the  pcrhnatin^  vv'ws  oi  by  UjlmI  necrosis  ovci  any  ^'ven  aiea. 
According  to  tKc  lacntion  and  the  exact  nature  of  the  local 
lesion,  such  en  invasion  ol  the  cranial  cavity  mny  result  in  an 
epidural  abftceits,  a  di^nsc  meningitis,  a  brain  abscess,  or  a 
nntis  thrombosis* 

SymptcmatoIoCT-— The  one  prominent  sj  mptom  is,  natu- 
rally,  div(,lmrge  fruni  the  ear,  and  althougii  eximHivc  destruc- 
tion may  havi^  taken  plact?,  tliis  may  hf.  The  only  symptom 
ol  which  the  |:iatient  compKiins,  The  amount  of  discharge 
varies,  in  sniiie  cases  being  so  profuse  as  to  hll  the  meatus  in 
spite  ol  frequent  cleansing  ;  at  other  times  being  discoverable 
only  upon  inspeclion  of  the  ear  by  reflected  Hs^t.  the  secre- 
tion drying*  upon  the  walls  of  the  meatus  and  never  appear- 
ing at  the  orifice  of  the  canaL  The  degree  of  impairment  of 
hearing  is  never  indicaMve  of  the  extent  of  The  local  process. 
It  is  not  uiitoniinoii  It]  fmd  ilic  entiir  ineinbrana  vibranii 
witnling,  the  incus  conifjletdy  dcMnjycd,  and  the  malleus 
carious,  and  yet  the  power  of  audition  not  noticeably  im- 
paired. In  other  coses,  where  the  lesions  arc  less  cxlensivc, 
a  high  degree  of  deafness  is  present  Subjective  noises  are 
much  less  frequently  met  wilh  in  chronic  suppuration  than  in 
the  non*u|>|iurative  fcrm  of  inflammation.  Aitricks  of  vertigo 
may  be  complained  of,  dependent  upon  no  assignable  cause, 
or  thcv  may  occur  only  wTien  the  ear  is  syringed.  The  dis- 
turbance ol  equilibrium  may  be  but  slight  or  so  pronounced 
as  to  cause  the  patient  to  fall.     When  this  symptom  appears 
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only  iijHitt  liyringitig  ilir  i-ar,ihr  dnim  mrmhr;inf  will  ustially 
exhibit  a  Uirger  pcrJoralion  cx]iosing  the  head  o(  iht:  stapes  to 
the  direct  iinj>act  of  lUe  current. 

Chronic  suppurtition  need  not  necessarily  c;iU5C  con^tAnt 
discharge  Irotn  the  ear*  The  patient  may  be  Jrcc  itom  the 
symptom  lor  weeks  or  evea  years.  This  intermittency  de- 
pends upon  thr  prccin-  nature  of  the  local  chim^cs  within  the 
middle  ear  and  aUo  upon  certain  associated  conditions  of  t)ie 
upper  air  tracL  In  children  where  the  mcinhr^na  lyrnpnni 
ha**  been  eitlensively  deslroyecl  as  Ibc  rcsull  of  ore  of  the 
c\antiicfDai«,  we  irequccUly  have  the  history  ai  a  discharge 
(rom  the  car  only  when  Itie  palacni  has  a  ccjW  in  the  head. 
In  ^uch  a  c;tsc,  ustiitlly,  the  internal  wnll  oj  the  tniddlcear  is 
cxpose<i  over  u  very  large  area,  and  the  mucous  membrane 
covering  It  participates  in  any  vascular  changes  which  may 
take  place  In  the  ;is*rncintcd  orgnns.  Hence  ?in  ;icu(e  rhinitis 
or  an  acute  naso-pharyngicis,  especially  if  the  pharyngeal  ton- 
sil \%  hy[>cfr1rnjihied,  cr^u.>beK  a  similar  hyperjt-inic  cundiTton  of 
the  mucous  men^brnnc  of  the  middle  c,ir.  Add  to  (his  the 
exposure  ol  the  membrane  by  the  loss  ot  ihc  mcnibrana  tytxi- 
piini»aind  it  is  ea?iy  to  underslnnd  why  the  di^chur^e  recura  at 
such  a  time.  The  att.jck  is  really  one  of  tubo  tympanitis,  but 
;u  the  tynipaiium  Is  freely  open,  the  serous  transiidaiion  ap- 
pears hi  the  canal.  In  ether  instances  Inquiry  will  isfl  lo 
elicit  ar»y  history  oi  discharge,  but  the  piirimr  iniiy  »f:iie 
thai  at  iiiicr  v^ls  sJit^ll  ycUourJsh-brown  crusts  colled  in  tlic 
meatus  and  conMirutc  a  souice  of  annoyance.  Careful  ex- 
amination shows  thnt  these  so-called  crusts  are  masses  of  in- 
spissated pus  which  collect  in  tho  deeper  poriions  of  the  canal 
and  constitute  a  sotirce  of  discomfort  only  when  they  appear 
at  the  orifice  of  the  mcstnsp 

Certain  symptoms  referable  to  the  eKtcrnal  canal  may  also 
be  present.  The  development  ctf  a  iungiis  upon  ihc  walb  of 
the  meatus  is  nnl  uncommcfn^  as  the  parts  are  c<miimjally 
bathed  in  secrcuon.  The  symptoms  may  be  so  slight  as  to 
escnpe  notice,  or  there  may  be  an  intense  burning  or  sling^ing 
sensation  in  the  cnr,  lopcihcr  with  pruritus.  Where  proper 
attention  is  not  paid  to  cleanliness,  a  circumE^cribcd  external 
otitis  may  resuU,  prodticin^  the  syniptonu  characteristic  4>f 
this  afleciion.  Disuse  inflammation  of  the  csiemal  meatus  is 
rather  uncommon  unless  the  mastoid  process  is  involvecL 

The(Ieve1o|Knenl  of  facial  ]>aralysis  wa^  ftirmerly  supported 
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lo  be  indicaitvo  of  mvolvcment  of  the  mastoid.  This  is  bv 
no  m^aris  in:e.  The  istdaX  nerve  ii\  Its  pni^^^fL^c  ilircnigh  the 
lympamc  cavity  is  ordtruirily  completely  incloMrd  in  a  bony 
cnn^l,  ariti  ^lYSJ^ure  synfj>tom*i  arc  inipos&ibk-  unless  ihi^  htinv 
wall  U  w^iiitirig  2tt  Miitic  poitiuiip  eiflicr  an  an  itnutuitious  an^ 
tomical  condition  ur  ;i5  a  result  of  rccro^is.  Incitthcrof  these 
conditions  ihc  trunk  oi  l^c  nerve  luay  be  pressed  upon  and 
lacial  f)draly5i5  ol  the  corresponding  »icIl-  result-  Where  thr 
canal  i^  imperfect  the  nerve  iudl  may  become  inflamed  and 
the  intcjjriiy  of  the  lacial  muscles  be  impaired  wiihoui  anv 
iiin;imiiiatory  ebaitgtr^  taking  place  fii  the  bony  wall.  When 
cholesteaiotna  develops,  the  pres>uhc  ujK»n  the  nerve  trunk 
may  produce  this  syiijptom  when  the  bony  wall  liaA  been 
iucompEetc  originally  iir  Ji^s  been  par  tidily  abfturbcd  by 
pressure. 

The  occurrence  ol  B;ranulation  tusuc  swfrjjcsts  the  pre^ 
enee  of  rtrcrutic  bime,  provided  ihe  ear  hoi.  bL^eii  kept  thor- 
oogiily  cle:insed,  and  its  recurrence  alter  removal,  with  £ub< 
sequent  Thoroii|;^h  clcansinff,  is  pathognomonic  of  dlse^t^ed 
biitie.  Where  the  juris  have  not  bi^rn  thc>rE>ughly  Jreed  frtjui 
Ihc  discharge  the  actum  of  the  heat  of  the  body,  together 
with  the  moisture,  induces  exuberant  KT^nulaiious  lo  sjiniig 
up  about  the  edge*  of  ihc  pertorat.ion  in  the  drum  membrane. 
and  may  often  excite  n  similar  process  Irom  the  internal  tym- 
panic wall  or  from  the  varii^us  reduplications  M  mucous  mem- 
bran*:  wilhin  the  middle  ear,  allhDUj^h  the  osseous  structures 
may  not  be  afTcctcd.  These  granulations,  when  they  are  due 
to  hypernutTirion  uf  the  soft  tlwues,  yield  very  rapidly  to 
chemical  caustic?^  if  the  parts  arc  kcj^t  thoroughly  cleansed, 
and  a  careful  observation  of  their  behavior  under  tieatmeut 
enables  us  to  recognize  the  involvement  of  the  bony  parts 
with  absolute  ccrlainly.  Where  the  secretion  is  very  scanty, 
amountinj;  lo  but  n  fraction  of  a  minim  daily,  it  may  not 
escape  fmrn  the  meiiiuf  at  all,  but  adhere  to  the  walls  ol  the 
canal  and  furm  a  crust  upon  the  posterior  or  superior  wall  of 
ihc  meatus.  Close  to  the  membranatympani  it  spreadsdown- 
■ward  and  oinct^aU  it  more  or  It^ss  ooniplelf^ly.  The  pre.»;encc 
ol  such  ascalc  should  always  lead  us  to  suspect  a  suppurative 
process  within  the  tympanum,  although  the  patient  may  deny 
positively  I  hat  the  car  has  ever  been  the  seat  of  a  purulent  di&- 
chargCp  In  these  eases  there  has  usually  beer  caries  of  the 
ossicular  chain.     Most  frequently  the  incus  has  been  the  seal 
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o(  the  destructive  process  which  may  hnvc  occurred  in  early 
childhood,  althouifli  it  mnv  nnt  be  discovered  until  ndulL  life. 
The  j>crIoniti[>ii  is  (retiiicnily  'JidciII  nnd  situated  tiiyh  up  in 
the  incmbr;inn  tymp:ui]  in  its  flaccid  portiom  It  is  in  these 
cases  ihat  we  mny  have  serious  mastoid  complications  if  the 
cordition  i*  alhiwed  in  ^n  <in  unclieL-kcd;  in  fact,  the  tiuiv 
loid  inJIamtnniinii  tnay  be  the  first  symptom  which  causes 
the  patient  to  direct  his  aitention  to  ihc-  ear.  More  raicty 
the  case  IS  sEill  more  serious  and  intracninial  infection  takes 
place  and  progr<:sses  so  insidiously  that  the  patient  is  beyond 
All  hope  before  the  trouble  is  discovered. 

The  itympioms  which  characieri/t?  lah^-rinthine  involve- 
ment arc  sudden  diwriness,  rause:i,  and  profound  deafness.  A 
moderate  involvement  of  ihe  labyrinThine  structures  Is  com- 
uunt  in  <jasts  wIktc  ihi-  diM-;i>f  has  persisted  for  ;i  ]nug  pe- 
riod. Notwithstanding  this  fact,  the  hcatirg  may  be  but  lit- 
tle impaired,  the  labyrinthine  affection  being  confined  to  that 
part  of  the  ori!:aii  which  is  concerned  in  the  appreciation  in 
the  highest  note*  of  the  scale— tones  which  are  but  little  used 
m  carrying  on  the  ordinary  vocations  of  life, 

Diagnosis, — A.  Ph}skal  B.Tan^fnathff. — It  is  impossible  ro 
describe  the  manifold  appeamnces  which  may  be  observed 
in  chronic  purulent  otitis.  For  convenience  we  may  divide 
them  presented  tnlo&ix  >:riiup»: 

[       I.  DesiructiDn  of  the  mcmbratia  tympani  over  n  large  ami. 
^ith  thickening  of  the  mucous  membrane  over  the  intcrn&l 
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tym[>anic  itatl  and  hypersecretion  from  Ihe  exposed  surface 

2.  Extensive  destruction  of  the  membrana  vibruns.  with  the 
dCYclopmcnt  of  granulation  tissue  over  the  internal  wajtol  the 
tnMdIc  car  (Fig.  lo;). 

3.  But  slight  destruction  of  ihe  membrana  vibrans,  usually 
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in  the  posterior  ijijailniiU:  a(Il»r%i<m<  hrtwc*rn  itir  margin 
the  pcrfoniticjn  unci  {\k  inlcnicil  lyfTi]>anic  irall.  except  ai  the 
upper  border,  vbcrc  a  sinus  leads  directly  into  llic  vault  of 
Ihc  tvmpanum.  In  Ihesc  casts  grunulaiinn  tiKMiC  mny  be 
j»res<;ut.  prcitniding  Irom  Ihc  orihcc  ol  the  sinus,  or  liic 
channel  may  be  perfectly  free.  This  appearance  is  lodicutive 
of  caries  within  Ihe  middle  ear  iFig.  io8\, 

4.  Mi-ititinmavibraii«int:4ct ;  ^Perforation  through  the  mem- 
braiia  flACcida,  abnve  the  short  process  of  the  malli^us.  Here 
graniilatioEi  tissue  may  or  may  not  he  pre?*cnL  The  appear- 
ance is  aUvays  indicniivc  of  diseased  bone  (.Fig.  109), 

><  Entire  membrane  »wcpt  awdy.  except  the  canilajp^ous 
rin^  and  3  small  portion  of  Shrnpncirs  membrane  which  e^ 
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veiops  the  ossicuU  or  their  remnants,  pnrltal  descruciion  erf 
the  ch^m'ri,  as  a  rule,  having  taken  place.  In  these  e^tsen  (here 
is  tiMially  a  sinu^  beneath  the  anterior  or  poMenor  ligament, 
sometimes  in  both  sitiintions  (Fig.  i  ro). 

6,  A  jmull  perloration  through  the  membrana  vibrans,  the 
drum  membrnnc  olherwiic  intact.  This  appt-arancc  is  met 
vrUh  in  childhood,  and  is  indicative  of  infection  of  a  simple 
catarrhal  inflammation  of  ihc  tympanic  cavity,  due  usually  to 
neglect  (Fig.  ii  i)- 

In  inspecting  any  erase*  partrcubir  atlenlion  should  be  paid 
to  an  i^vc^tig;ltiun  i>f  the  entire  periphery  of  the  memhi^Lui 
tympani.  Not  only  the  mcmbniiia  vibntn5,bul  especially  that 
part  lying  about  the  short  process,  should  be  carefully  exam- 
ined. Tins  latter  5;lepflhould  be  taken,  although  a  perforation 
may  be  present  in  the  lower  porliun  nf  the  drum  membrane^ 
which  seems  to  cuplain  sufficiently  the  preiienceof  ihcdiv 
charge.  A  cocxlitent  loss  of  substance  in  Shraf^ncU's  mem- 
brane may  be  found  which  will  modify  decidedly  the  prt*g*. 
nOKiH  in  the  case. 
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The  free  use  o(  the  probe  is  not  dtflicult  in  these  cases, 
»ince  the  middle  ear  i&  scarcely  sensiuve.     Wc  should  deier 
mine  whelhc-r  thv  di&charge  re.iily  proceeds  from  au  exposed 
sorfaccorsiniply  flows  over  this,  originating  in  the  upper  pari 
of  ihe  tymp:inic  cavity.     Wlien  ihU  is  the  cj^l-,  it  will  ahvays 
be  pi^sMblc  lo  insrri  a  dclicjilc:  prnbc  under   thr  pijslcii(->r  nr 
anterior  fold  find  carry  it  upward  into  the  vault    The  sim- 
plest mcan^  of  doing  this  is  to  wind  a  pledget  of  cotton  linnly 
upon  a  small  cotton-holder.  the  cotton  extending  tor  sume  dis- 
tance beyond  the  end  of  the  instrument.     If  wound  firmly, 
Ihii  cotton  lip  possesses  considerable    power  of   reM&iance. 
and  entities  less   pain  upon  imp^ict    ihan   does  a   rnt-talilc  iii- 
Etrtimcni.     The  cotton  should  be  bent  £tt  a  right  arglr*  the 
angubtf  pnrlitin  btiiig^  about  uiie  eighih  of  an  indi  in  length. 
It  is  sufficiently  tirm  to  permit  its  iutrodiiction  beneath  the 
anterior  or  posterior  lold  of  Ihc  membrana  or  into  the  small 
perforation  in  its  lower  portion.     By  manipulation  it  should 
6e  carried  fiuccessively  to  the  different  parts  of  the  middle 
,  when,  if  exposed  bone  is  encountered,  tbe  operator  will 
l/.e  the  fact  by  the  cotton  catching  upon  (lie  roujfb 
rface.     When  this  is  nnt  felt,  it  is  well,  upon  rrmn\ing  ihe 
ruineiit.  To  examine  tlie  cotton  cajcfully  by  means  ol  a 
agnizing  gl'^*^"^'     CuntAct  with  exposed  bi^ne  nill  pull  out 
c  of  the  ^^traiids.  and  this  sign  is  as  positive  an  evidence 
carieH  a.H  that  alTordeJ  by  iht^  use  of  the  probe  in  any  other 
portion  of  the  body- 

Oranublion  tissue  may  develop  to  stich  an  extent  as  to 

completely  fill  ihe  meatus,  in  which  case  Its  recognition  is  a 

matter  of  nn  diftitulty.     !n  crws  where  it  cnmes  ihrncigh  a 

|)erforaif«>n  in  the  rnenibratia  fl^icclda,  it  may  be  so  rlnsrly 

applied  to  the  periphery  i>J  the  perforation  as  1o  render  the 

line  of  demarcation  almost  indisljngiti5liablc.     Here  the  mis- 

take  may  be  made  ol  confounding  the  appearance  wiih  a 

bulging  of  the  upper  portion  of  the  drum  mctnbranc,  but 

careful  matiipLji:kli<in  with  the  prolie  will  reveal  the  true  na 

fure  of  the  condition.     The  granulation  tissue  pit*  easily  im 

B«|>ressv)fe,  and  ilic  slight  amount  of  mobility  which  ii  |K)ssesse» 

H  |iv>int«  (.'learty  to  a  prdntu'nialed  altac:1iineut< 

H        The  mucous  membrane  covering  the  internal  tympanic 

H  wall  may  resemble  »o  closely  the  appearance  ol  n  bulged  and 

reddened  drum  membrane  as  to  mi?(lcad  us,  unless  wc  boar  in 

osind  thai  where  the  membrana  lympani  is  present  we  are 
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able  lo  follow  any  one  wall  of  Ihp  cnn.il  conlinuouBly  across 
tlie  fundus  until  il  mcrf*civ  iitio  ihc  -opposite  wall,  the  outltTie 
bemg  unUriilccn.  If  we  are  dealing  whli  a  i:a*e  in  which  the 
inlemal  wall  of  ihr  middle  car  is  c%pn^vd.  we  shall  itnd  n 
suluiioa  oi  conLtnuiiv  ai  iIjc  very  periphery,  bcmccn  ihc 
murgin  of  the  canul,  which  sU>p»  here  abruptly,  and  the  red* 
dent-d  wnll  ol  the  middle  L^r,  which  hes  nl  a  lotver  level. 
"Tlic  recollection  of  this  simple  tact  will  render  a  misuikc  in 
dia^nost^  rare. 

The  recognition  of  the  oi^sknla  is  frecjuenlly  :i  matter  nf 
no  (mall  difficulty-  The  &hort  process  of  (he  riJillei^s  usually 
prescrrvejt  lis  tiontial  jiomIuju  nit»e  nearly  than  any  of  the 
other  laitdmarkSn  *ind  should  be  KrM  sought.  When  this  in 
recognized,  il  the  shall  is  present,  wc  can  usually  make  it  out. 
II  it  does  not  lie  'u\  iu  normal  position,  or  it  it  ib  found  to  be 
slightly  displaced  backward  and  Inward,  the  head  «jf  the 
patient  should  be  tilted  far  over  Toward  the  op|«j*iie  side  and 
the  region  between  the  short  process  and  the  internal  tym- 
panic  wall  carefully  ir^iperted.  Nerrosi?;  of  the  tiji  of  liic 
iiiaflnis  is  not  uiiconiuion.  and  [Jieii  ihe  iTtantibTiutn  is  usually 
Mcndc^n  and  drawn  upward  and  tnwaitl  by  fibiouH  bands  and 
completely  hidden  from  view  by  the  promiiK-nt  short  process 
and  the  hypertrophied  poatcrior  nnd  anterior  folds. 

It  is  of  special  importance  to  inspect  the  upper  and  pos- 
terior quadrant  of  the  field  (or  an  evplanation  oJ  the  degree 
uf  functional  impairment.  The  stapes  may  frequently  be  seen 
in  thift  region  lying  elo»e  to  the  imirgin  of  the  ivmpanic  nng, 
and  partially  concealed  by  it.  If  tlie  head  of  the  patient  is 
inclined  well  to  the  opposite  &ide,  atid  at  the  ^aiue  time  tilted 
u  little  l>ackward>  wc  are  able  to  look  beneath  the  obstruct- 
ing margin,  and  can  usually  recognize  the  head  oE  the  ossiclc- 
Whcre  extensive  destruction  ha^  taken  place  the  long  process 
of  the  incus  h  often  wanting;:  if  [>resent,  it  may  occupy  its 
normal  pusirlon,  the  incudo-stapcdial  articulation  being  clearly 
visible.  When  the  lower  jjoriJon  jIoiic  is  destroyed  tl>e  rem- 
nant is  usually  displaced  toward  ihc  malleus,  Ivhi^  bel  ween 
the  manubriam  mallei  and  the  head  of  the  stapes, 

Too  much  stress  can  not  be  laid  upon  the  importance  of 
hrsi  clcan^cing  the  ear  moal  thorou^jhly  by  mean^  of  the  cot- 
ton pledget  and  employing  the  probe,  lightly  touching  each 
prominent  point  before  attempting  to  interpret  the  condition 
of  the  parts.     In  an  car  which  has  been  properly  clean^^ed  an 
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c%:ict  dhgnoMS  is  not  diflicult  if  tiac  normal  an:ilomical  posi- 
tion of  the  parts  is  borne  in  uiind.  Where  any  secretion  is 
[ircscnl  an  exact  dia^nosi»  ifs  irnpos!«ible,  and  a  correct  iotcr* 
|ire1ahon  is  the  result  more  of  good  hick  than  ol  skills  \v 
addiiion  to  the  os&icuU.  certain  landmarks  may  be  recognized 
lon  the  fniernal  Ij-mpanic  wall/  In  the  anterior  quadrant, 
rilhcr  |j;irfly  hfltiw  or  nWivf-  the  inecliun  jihinc^  there  is  a 
hem[^|li»el  ical  depression  just  at  the  niargiti  uf  the  ring,  which 
marks  the  lympaiiic  ori^cc  of  the  Euslachian  tiihc.  In  the 
posterior  quadrant  the  promontory  terminates  close  to  the 
tympai^ic  rinff.  This  break  in  tlie  outline  marks  the  niche  ol 
the  round  windo\v  lying  below  the  head  of  the  »taf)ea,  and  In 
a  plane  almost  at  n'l^ht  angles  to  the  pl.anc  of  ihv  oval  win- 
dow- Oec;Ls)onally  the  nictie  of  the  fenestra  rotunda  IS  ex- 
ceedingly well  marked,  and  when  associated  with  a  contrac- 
tion f»f  the  menlus  at  its  inner  end  the  promontory  may  be 
mistaken  h>r  an  txuslii^is. 

Inflation  by  means  of  the  catheter  gives  auscultatory 
sounds,  which  vary  according  as  the  middle  ear  is  ^hul  ofl 
Insm  the  Bustachlrin  lube  by  adhesions,  or  where  the  lym- 
IMnic  oriftcc  is  patent.  When  the  inner  extremity  of  the 
mbe  has  bcerj  occluded  by  an  hypertrophic  process,  no  sound 
of  air  enlerinj^  the  tympanum  is  pcrt'elved,  eiich  coniprt'^siiin 
of  the  buTb  being  heard  as  a  faint,  dii^tincl,  ijercus^un  sound. 
Il  \\  ftiMin^nished  from  the  sound  he^rd  when  the  tube  is 
occluded  at  the  JMhmus  Irom  the  mcirc  immediate  proximity 
to  the  ear  of  the  observer,  and  also  by  the  absence  ol  mucout 
pharyngeal  rhonchi,  which  usually  accompany  this  latter  con- 
dition. With  a  latent  lube  the  sound  varies  from  a  full  blow- 
ing sound  where  the  peHomiion  ix  large  to  a  «harp  whistling 
note  wher  the  air  passes  through  a  smnll  oprning.  Fre- 
quently pc^ifuiatiuns  in  tin?  uppt^t  part  uf  llic  drum  membrane 
do  not  modify  the  normal  au^C1lUatory  signs  because  the 
tympanic  vault  is  cuiirely  shut  oif  from  the  atrium  by  viscid 
pus  or  by  adhesions,  ami  inflation  [»roduccs  the  characteristic 
impact  sound  as  the  air  impinges  upon  the  drum  membrane, 

B-  Functional  £xam/rfafU».-^Thc  hearing  for  ^harp  sounds 
is  reduced,  and  conversational  voice  and  whispered  speech 
may  be  heard  as  well  or  better  than  cjther  the  watch  or  acou* 
mecer.  The  lower  tone  limit  is  elevated;  the  upper  tcme 
limit  is  Ircquenlly  normal,  especially  where  the  parts  arc 
moUt.  and  where  the  process  has  not  existed  for  many  years. 
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vte  fimi  tb:tt  high  n^iei;  are  belter  pcrcciv«4 
ocxmial  amdiiioris.  Where  ihe  e:»r  has  been  ih* 
,  d  A  purulent  iril1;im nation  (or  a  lc»itg  |jcnt>d  cil  yean, 
■ppcT  lunc  linut  is  otica  considerably  lowered.  Thf>^ 
Ubjrnnthinc  mvolvcincnt,  whicii  is  usually  not  pr*> 
^nsBtTc  BoQc  conduction  is  increased  in  most  C3^s,  VVhcrv 
(ne  vde  nlooe  i&  a9ccted«  the  tunin]^  fork  on  the  veitex  is 
iMvd  better  by  the  affected  car;  ihe  normal  nUio  between 
boce  Aftd  Jtir  conduction  i«  reversed  (or  the  lower  notes  of  the 
ScaUe,  frequently  fur  all  notes  below  the  c" — 511  \'.  S,  The 
electrical  irrilabitity  i«  ii%unl1y  im:rrjv«cd  while  the  middlr-ear 
|MULt^  is  active;  when  this  is  quiescent  such  a  reaction  (0 
ibe  plvsmc  current  would  be  indicative  of  bbyriathinc  iti- 
JMiimlinn  or  congestion. 

bvolvenienl  oj  the  mastoid  process  is  characterized  by 
Boifi  and  tendemeK!4  over  the  mastoid  region  eicternally,  an<l 
ttjEaftUy  bv  a  diminution  in  the  amount  of  di«ch;ir^,  Wiihtn 
tbenn^  «"e  find  the  parts  tt^nder  along  the  superior  and  ptf%- 
t«ior  walls  c1i>se  t(i  the  lyt^H^atiii:  iitig.  V^ry  wnm  after  ihc 
■iKtutd  has  been  attacked  the  soft  tissues  in  this  ic^icjii  sa^ 
vMa  the  lumen  of  the  meatus,  narrowing  the  fundus.  Aiid  in 
VMCV  cases  may  lie  in  contact  with  the  opposite  walU  Thu 
MRilipsc  ol  the  supcropostcrior  wall  of  the  bony  canaJ  is 
i^bof^omonic  of  an  inEiartimatory  process  within  the  mas 
toid.tuid  we  need  no  other  inrlicatfon  before  resortinfi;  to  im- 
MCtlUlc  o|>enHive  measures.  The  temperature  £«  in  nowise 
m^ticAltvc  of  citensiiin  in  ihi*  direction ;  <]uite  frequently  the 
tf^tvf^rAture  remains  noTmal> although  the  pneumatic  spaces 
ttt  ounniunitation  with  the  tympanic  cavity  have  beciMnc  in- 
\Wvrd. 

Prognoala.— Wc  considerundcrprog:nosis.hrst,  the  degree 
s\\  lun«:1i^>nal  imfjiiirmfnt  which  the  patient  will  sulTer:  sec- 
^mI. the  contintjunce  orce^ation  of  the  discharge;  third,  the 
^Uiitt«rtti  life. 

lu  GVndddering  the  probable  degree  of  furiclEonal  jmpain 
M^rni,  WPitiUHt  rrmrmherin  general  ihat  a  ^nppn^ltive  tn^an^ 
ivrtlhm  ri«lj*nK:ers  the  hcnrinj;  much  less  ilian  docs  a  mmsup- 
iMiiiktfvr  proctss-  The  amount  of  destruction  that  has  resulted 
luMiUhe*  us  Irw  dat.i  upon  which  to  base  an  opinion.  The 
titmlith^n  ■>!  the  parts  in  the  upper  and  posterior  quadrant, 
hMi>^'^or,  m^vatd  us  in  csiimaiinff  the  probable  degree  o(  im 
iMliiiieiil  which  will  re«ult;  if  the  stapes  \%  exposed  and  is 
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movable  upon  mnnipuLatitm  and  the  niche  oi  the  round  win- 
dow is  unobflructL'ci,  rfctcnijrution  ot  the  hearing  ^hfJltld  not 
lake  place  beyond  thai  oripfnally  present  when  the  pnticnt 
first  come*  umlLT  <»hserv!UiLMi ;  tm  Ihf  i:nnli^ry  we  shoulcJ 
expect  il  Ui  improve  nmsidi-riihly  frojn  ihc  reducttun  of  the 
juftammalor^'  process  and  from  surgical  nicaaii res  directed  to- 
ward iidhc%ion'i  which  may  be  present.  When  the  stapes  can 
not  be  seen  but  iidhcsKjns  exist  which»  (rom  their  location, 
niicht  fm  it  tirmly,  the  chances  d[  improvement  are  still  good- 
With  a  normally  movable  stapes  ant)  where  the  round  window 
it;  not  occluded,  it  is  not  probiible  that  any  measure  directed 
toward  the  middle  eir  will  greatly  increase  the  power  of  au- 
dition, lit  inlcn'pi^hng  these  appearances  we  naturally  cor. 
Tclnte  the  results  of  the  Tunctional  and  piiysical  examinations. 
With  labyrinthiuG  involvement  we  may  hope  for  improvement 
trom  intcrnat  medication,  although  a  giinrded  opinion  should 
be  given  as  to  the  degree  which  will  be  atUiincd, 

Concornin^  the  cessation  of  dutcharE:e,  the  chiel  factor  is 
[the  pre&enee  or  absence  of  diseased  bon^;  and  ihc  extent  to 
which  the  osseous  tissues  have  been  invaded.  If  we  find  that 
the  bony  ring  has  been  involved  and  iht-  diveavt?  is  of  long 
dumiion.  it  is  quite*  prohahic  that  soflcning  has  occurred  tn 
rcgionH  inaccessible  to  iiistiumcnts  introduced  through  liic 
meatus*  If  the  osslcula  alone  Are  the  scat  of  the  necrotic  pro- 
cess or  if  wc  believe  that  the  walls  ot  the  middle  car  arc  but 
ftli^htly  involved,  our  pro^riiosis  is  then  fairly  good  regarding 
the  ultimate  ccj^i-aiion  of  the  oiorrhi^a.  When  no  dead  bone 
is  present  we  should  be  able  Xo  promise  absolutely  that  the 
discharge  will  cease  under  proper  trcMtnicni,  \W  c;ni  also 
pnifnif*c  that  the  danger  of  stdiscqncnt  mastoid  tnvolvrineiiL 
will  be  removed.  Bui  in  an)'  given  instance  where  the  osseous 
structures  have  been  invaded,  to  promise  absoiutcfy  thai  the 
discharge  will  cease,  is  certainly  unwise, 

i  Concerning  the  danger  to  life,  we  need  only  to  remember 
that  insurance  companies  constantly  reject  applicants  su^er 
Ing  (rotn  a  chronic  otorrh<^a.  to  appreciate  how  grave  a  men- 
acr  to  life  r he  condition  W.  Whrrr  ihr  nia%liii<l  is  nol  invulvecl 
andanexamination  reveals  no  evidence  of  intracranial  involve* 
mcnt  at  the  time  ot  the  investigation,  we  can  promise  that  by 
piroperly  conducted  treatment  the  proceti*  will  not  endanger 
the  life  oi  the  patient  With  mastoid  involvement  there  is  al- 
ways a  certain  element  of  danger  dependent  upon  ihc  degree; 
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fn  Infancy,  at  ivhfch  titne  tlie  drum  membrane  was  i>erfor' 

Thr  aCLitc  symptoms  mIiIcIi  may  be  caused  by  tlie  pre^ 
ciicc  of  it  cliolcittcatoma  an<l  the  treatment  of  llic  condition 
will  be  considered  \:i\cr.  As  these  niiisscs  increase  in  si^ 
slowly  but  constantly,  thc>'  dilate  the  oivity  in  which  ihey 
lie,  dii^placini;^  the  surrounding  walls.  The  mechanical  irri- 
tation,  due  to  ihe  presence  ol  the  mass,  cuu^ts  a  cunden»:i- 
tJon  oi  the  osseous  tissue,  or  mastoid  sclerosis.  Another 
cimditton  wMch  may  result  from  the  development  of  the«r 
epilheiial  niiisses  Is  absorption  of  ihc  b(»ny  widi  separating 
the  meatus  from  the  mastoid  cells,  the  ma&toid  cells  and  ex- 
ternal canal  bcin^  cimvcrtcd  into  one  large  cavity.  H  the 
bony  walls  arc  absorbed  in  the  opposite  direction,  perforation 
into  the  cranial  cavity  may  lake  place.  Products  of  intiani' 
mation  may  enter  the  cranial  cavity  by  trarwmiwion  through 
the  perforating  veins  or  by  IikmI  necrosis  uvcr  any  given  area. 
According  lo  the  location  and  the  exact  nature  of  Ihe  local 
lesion^  such  an  invasion  of  the  ci'atii;il  cavity  may  re-snll  in  an 
epiduiiil  flb^cxss,  a  diffuse  meningiiis,  a  brain  abscess,  or  a 
sinus  thrombosis. 

Symptomatology. — The  one  prominent  srmptom  is.  nalti- 
raliy,  disch,irge  Irom  the  ear,  and  although  extensive  dcstruc- 
tioa  may  have  taken  place,  this  may  be  the  only  ftymptom 
of  which  the  patient  compbins.  The  amount  oi  discharge 
Viirifs»  in  s<»mr  cases  bring  sn  pnifuse  jis  lo  fill  the  meatus  il 
Aplteof  iiequenl  cleansing;  at  olher  liaies  Ijein^ discoverable 
only  upon  i[ispcction  of  the  ear  by  reflected  light>  the  sccre* 
tion  drying  upon  the  walls  of  the  meatus  and  never  appear* 
ins  ^t  tbc  ori^cc  oE  the  canal.  The  dcfrrce  ol  impairment  of 
hearing  (a  never  indicative  uj  the  extent  of  the  local  process. 
ll  i«  licit  uncommon  to  find  the  cnijre  membrana  vibrans 
wanting,  the  incus  compleiely  desiroyed,  and  the  malteus 
carioui,  and  yei  the  jjower  (if  audition  not  noiiceably  im- 
paired, hi  olhcr  eases,  where  the  lesions  are  less  extensive, 
a  high  degree  of  deafness  is  present.  Subjective  noises  arc 
much  less  frc(|ucnily  met  with  in  chronic  ^nppnration  than  in 
the  nonsuppurative  form  ot  intlammation.  Attocks  o\  vertigo 
may  be  complained  of,  dependent  upon  no  assipjnablc  cause, 
or  they  may  occur  only  when  the  ear  b  svrin^d.  The  di*- 
turbance  of  equilihrium  may  be  but  slight  or  «o  pronounced 
as  to  caiisc  the  patient  to  falL     When  this  symptom  appears 
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only  upon  syrmgin^  ihc  car.lhc  drtim  ircmbninc  will  usually 
exhibit  £1  large  iKrloratian  exposing  the  hc:ad  ui  (he  slopes  to 
the  direct  iaipact  ol  the  current. 

Chr<intc  mippurzilion  need  not  necei^KarUy  cau^  conslant 
dit^eh;irgc  frum  the  can  The  patient  m.iy  be  Irec  (rom  the 
sympioin  for  weeks  or  even  }'ear5-  This  iniermitiency  de- 
permit  u[u)t)  rhtr  pret-Ke  n^iliirc  of  tlit!  XurA  chmtgvs  williin  lUt; 
middle  c-ir  nvd  aUo  upon  certJiin  a^5ocijl1el)  coiKliliuns  of  the 
upper  air  tract,  lo  children  vrLiere  the  nicmbrana  tympani 
UskS  been  extcoitivclv  dcMroyed  us  the  result  of  one  of  the 
cxanthemalu,  we  Irequenily  have  the  history  of  &  discliar^c 
(ram  the  ear  only  when  the  patient  has  a  cold  in  the  head. 
In  ituch  a  caiie,  uM:ally,  the  internal  wM  nf  the  middle  ear  is 
exposed  over  a  verir-  large  area,  and  the  mucous  membrane 
Lxjvcnng  it  pariicipaic*4  fn  any  vascular  change*  which  may 
t^Le  pWe  in  the  ;i%M>rr'ited  urg;]n%.  Ilcncc  an  iirufe  rhiinlis 
isr  an  acute  naso-pharyn^itis,  especially  if  the  pharyngeal  ton- 
Ml  i^  hypcrtrophicd,  cau.^8  a  similar  hypero^mic  condition  of 
the  mucous  mcmt>r:ine  of  the  middle  ear  Add  to  this  the 
exposure  of  the  mcnibninc  by  the  loss  ol  the  membrana  tym- 
pani.  and  it  is  eafiy  to  understand  why  the  discbarji^e  recurs  ^t 
bbch  a  time.  The  attack  :s  really  one  of  Cubolyiiip:*nili*,  but 
■5  the  tympanvim  is  fn^ely  open,  the  serous  tntnstirl^iion  iip- 
ear%  m  the  e^in^il  In  other  iuMancesi  int)uiry  ^ill  Jail  to 
Kat  any  history  of  discharge,  but  the  patient  may  state 
at  intervals  small  ycUowishbrown  crusts  collect  in  the 
Qluft  and  constitute  a  source  ot  annoyance.  Careful  ex- 
innlion  shows  thai  these  sO'Called  cniMs  are  masses^  of  in- 
Inated  pus  which  collect  in  the  deeper  portions  of  ihc  canal 
nd  constitute  a  source  of  discomfort  only  when  they  appear 
Bl  the  r»rificr  of  the  mr:iTnsT 

Certain  sympli>m*.  icfernble  lo  the  external  canal  mayiilso 
present.     The  development  of  a  funi;us  upon  the  walb  ol 
uD^ttis  is  not  uncommon,  as  the  partn  arc  continuaUy 
Sit  iecrclion.     The  symptoms  may  be  so  slight  as  to 
pe  roticCi  or  there  mny  be  an  intense  burning  OJ"  stircinjf 
'fcnsalioi  in  the  ear,  together  with  pruriiuii.     Where  proper 
iienlion  is  not  paid  to  cleanliness,  a  circnmscribrd  external 
itl$  may  re^su1t,  producing  the  symptoms  charaderistic  of 
is  affection*     DifTusc  inflammation  of  thr  c^trmal  meatus  is 
Ihcr  uncommon  unless  the  mastoid  process  is  involved- 
The  development  of  facial  paralysis  was  formerly  supposed 


4a| 


CHRONIC  PURUI.EKT  OTtTIS  MEDIA. 


cent,  and  moisl.  the  indicatioQ  is  to  cnusc  &ii  absorption 
ihc  hvpcitujpliicd  tissue  and  ^cst^^^c  the  local  circulation  to 
;%  normal  condition.  Certain  conditions  of  the  upper  air  paf3< 
ages  may  lend  to  Ivccp  up  a  slate  of  chronic  congestion  within 
the  middle  ear.  and  invc«ti;*ation  of  the  nose  and  naso  ph.L 
rynx  should  never  be  omitted- 

Wherr  adrnnid  vegrl4ltr>n%  :irr  fontid.  *t  1%  well  to  liegiri 
fii\T  irealmtrni  by  iticir  ix:itiov^l  Bnl^rged  faticial  Icknsits  do 
not  as  frc^iiuenily'cdu^e  trouble,  but  if  the  organs  arc  excess- 
ively hypertrophicd.  ihcy  should  be  rcmovcdH  Hypertrophy 
ol  liic  Inrbinatcd  bodies  or  other  marked  obstructive  condi> 
lions  in  the  nasal  cavity  also  demand  treatment,  in  order  that 
there  shrill  be  no  barrier  w  the  (ree  venouft  flow  frurn  tht 
middle  enr. 

Applications  ahonid  alMJ  be  made  to  the  exposed  1iiiin;j 
membrane  i>f  ibr  lyEnpi-muni.  Fur  llii-^  pur}H>?e  si.>lutii)ns  nf 
nitrate  oi  silvci  may  be  employed,  beginning  with  a  twopcr- 
cent  solution,  and  nipidly  increasin;;  the  strcjigth,  according 
to  indicafions,  up  to  two  hundred  and  btrly  gr:uiis  to  the: 
ounce,  if  necessary.  The  copper  s.-ilts,  il  cmployedn  should  be 
used  in  Icis  saturated  floluii«:iits— ordinarily  of  a  strength  of  n<it 
more  than  ten  gniins  In  the  ounce.  The  practi£:e  oi  alhiwing 
these  patients  to  instil  astnngeiil  snlulinns  into  the  ear  li  nut 
advisable*  paiiicniarly  ai^ueons  Mjlutiun^  of  sulphalr  uf  xinc 
with  a  wtiiall  amount  ol  glycerin  added,  to  retain  the  astrin* 
gent  lor  a  longer  time  in  contact  with  the  mucous  membrane. 
A  sohitiun  o\  this  sort  allords  an  excellent  soil  (or  the  devel- 
opment ol  the  variirtis  vejjetable  rnoMs,  and  this  occurrence 
often  follows  its  continued  use,  It  the  patient  is  abic  to  visit 
ihc  surgeon  only  occasionally  the  preparation  which  Is  bevi 
adapted  for  hts  nsr.  at  lumic  is  nv  alcohulti:  MiluliirEi  of  tH>ric 
acid  in  the  proportion  uf  twenty  grains  to  the  oniicc.  Where 
the  internal  wall  ol  the  tymparum  is  exposed  over  a  large 
area,  thissoluiion  produce*  purlicularly  good  resulL-*.  the  alccv 
hril  aciing  as  a  local  siimulatit  to  the  parts,  while.  In  combi- 
nation with  boric  acid,  it  poBSCSscs  sufficient  antiseptic  prop- 
erties to  keep  The  parts  free  from  the  development  of  any  v^ 
the  liiw  vtg[^l;iblr  <jrgani^nis.  It  also  rxcrts  »  f^rrided  astrin- 
gent uclion,  preventing  the  formation  of  grannUlion  tjsstie. 

The  use  of  powders  which  ihc  palfent  h  U>  blow  into  the 
car  can  not  be  too  strongly  condemned-  Under  no  condition 
should  the  patient  be  supplied  with  any  remedy  in  this  form. 
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ven  in  caach  where  tiic  perforation  h  very  large,  it  is  pos- 
Mblc  for  a  prcparatior;  of  this  cliaracler  to  dry  into  a  firm 
crust  after  cibsorbing  the  discharge,  and  ihU  crust  may  be- 
come so  closely  attctched  as  to  constitute  a  barrier  to  the  free 
outflow  of  secretion,  ia  case  this  becomes  ^iicldtnlyauptrnrnted 
in  (jtjnnliijar  Jtiy  lime.  Pus  retention  under  Tficsc  circum- 
«tAnces  docs  not  dilJcr  from  retention  of  purulent  material 
funii  any  ntbci  L■all^e,  and  in  a  tim^iderable  number  of  cascn 
dc4tb  bas  resulted  Irom  the  incautious  use  ol  po^dej^,  hi 
ihc  linnds  ol  the  surgeon  some  of  ibc  astringent  or  stimii- 
Ijtinf;  powders  arc  of  great  value.  We  sometimes  find 
tliat  after  the  disctiarpe  has  been  greatly  reduced  a  small 
:imount  of  tnoi^tire  still  persiBis.  and  the  progress  of  the  case 
scop*  at  ihU  point.  The  use  of  fluids  in  these  cases  seems  Ut 
(cmJ  raHier  U*  keep  u|i  ihe  di^^cliarge.  The  insuffhiiian  of  a 
minute  cinnnlityof  boric  acid,  oxide  of  xinc,  iodoform,  or  a 
tnixlure  of  equal  parts  of  alum  and  boric  acid  i^  frr<|tiently 
lollowcd  by  a  complete  cessation  of  secretion,  the  cnr  remain- 
ing perfectly  dry.  The  fact  must  be  emphasized  that  but  a 
llbO  <iuanti1\  of  any  ^uch  pre}>aration  i^  to  be  used,  just 

Sclent  to  cover  the  mvicous  membrane.  In  the  case  of 
boric  acid  a  little  may  also  be  dusted  upon  the  walls  of  the 
nieaiUfi,  but  the  praeliet?,  stunt'times  retf>rnnirnded,  of  fillinf^ 
the  canal  uith  the  [«iwdcr  should  never  be  adLipted.  hi  no 
CftAC  fJiould  powder  be  used  even  by  the  surgeon  if  an  inter* 
ral  of  more  iban  forly-cight  hours  is  to  elapse  before  the  next 
visit,  and  the  patic-nt  should  be  directed  immediately  to 
£friiif;e  the  ear  thoroughly  if  at  any  time  there  is  pain,  giddi* 
I»e4ft  or  a  considerable  increase  in  the  discharge.  With  these 
pr<*c:iution$  I  ihoroughly  approve  of  the  use  of  powders,  but 
under  no  other  circumslancesH 

In  ofher  eavs  wi"  riml  that  our  efforts  are  unsuccfssfnl, 
.although  most  cnrefully  conducted-  This  *hould  always 
cause  the  suspi^rior  ol  diseased  bone  in  some  portion  ol  the 
tympanic  cavity-  Naturally  tlii*  has  already  been  souglil 
in  the  first  examination,  but  il  treatment  ha*  been  cnn^ci- 
entiousty  carried  out  in  the  manner  described  for  a  period 
i»f  three  10  f(^r  weeks  without  reducing  the  quantity  of 
the  disrharge  crmsidrrahlv  we  m;iy  assume  Nafely  llial  dis- 
eased lionc  is  the  cause  of  the  trouble.  This  applies  to  cases 
where  no  granulation  li?^^uc  is  presrnt ;  in  many  iostanee'*  we 
lind  this  additional  symptom,     Where,  upon  primary  cxami- 
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nation,  exuberant  grii:u]utio:tK  :tre  prcf^ent  to  such  a  dej^rc^ 
as  to  fill  ihe  ftindiiK  i»f  iht:  i;:inal.  or  even  if  confined  to  % 
limilcd  ;irca,  fhcsc  should  be  desalt  wilh  ticrforc  mclhodv  other 
than  *iiTn]>te  cIcanMnjf  arc  iiistitjtcd^  If  the  gmmilalions  ^irtr 
of  small  siic  ihcy  may  be  destroyed  in  situ  by  the  chemical 
i>r  potential  cautcry^  The  chemical  agents  employed  Jor  Ciiu 
pLirjicise  are  chromic  acid  or  silver  nitrate,  cither  of  which 
may  be  fused  upon  the  c'lid  of  a  mctai  pn'be  and  lightly  ap- 
plied  to  the  granulation  tissue  after  thoroughly  drying  th^ 
area  lu  be  toucheth  Any  cxce*^£  of  the  agent  must  be  wiped 
Away  hy  mr.ins  of  a  dry  pledget  of  <:oiion  to  prevent  it  from 
spreading  over  the  entire  liaing  membrane  of  Uic  middle  ear. 


Fitl-  tt^-— KeckiATiil  of  Bunl  polyp  with  the  «ti«ip. 

Where  the  lUsuc  ia  soft  and  but  Mule  elevated  above  the 
g;ener:il  surface  of  the  muc^fiiK  mt-iTihrane*  a  5:ilnr3ttrd  sohi- 
lion  of  persulphate  of  iron  may  be  rmiili>ved.  Chrnmicacici 
IS  more  suitable  for  the  de^lruelion  \\i  large  gmniilatioris 
than  any  other  chemical  agent,  since  severe  inflammatory  re- 
action very  rarely  follows  its  use.  The  manipulation  ol  tl^c 
actual  cautery  is  difhcult,  and  is  rarely  more  efficient  than 
the  means  above  mentioned.  Where  the  granulations  are 
of  larger  size  they  s^iould  be  removed  by  means  of  the  cold 
wire  snare  (Fig  iia),  the  hH>p  being  carried  vipward  to  liic 
base  and  made  to  sjrnnind  it.  when  by  drawing  the  wire 
into  the  tube  of  the  snare  the  growth  is  cut  ofl  close  to  its  at- 
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Fig. 


II)— Rvmovnl  of  lunl  pclirp  ^ih 
ihc  ih«rp  GKECtlC  (iLfltunl  UIX}. 


\tix<zhmetii^    {  much  prtftfr  lhi«  m^fliod  I0  fviilsliig^  Ttic  gni\tth 

after  it  has  been  surrouncicci  by  ihc  loop.    A  pi^cticc  wlud]  i 

ohcn  employ  in  these  cases  is  removal  oi  the  tissue  b}'  mcan» 

of  the  sharp  ctirette(Fig.  1 1  j). 

InMnimcrnts  oi   various  sizes 

arc  necessary  in  order  to  per- 
form the  operation  cflecifve- 

ly  in  this  mjinnri'.     The  cu- 

fcttc  is  carried  i»tt>  the  trjiiaJ, 

parsed    below    the    growth, 

and  then  raided  so  tlmt  tlic 

rinif  ot   the  instrunicut   will 

encircle  it:  by  moving  the 

curette  dclicaicly  it  can  l>e 

—  Carried    upward    along     the 

I  pedicle  to  its  point  of  att:ich- 

meni:  then,  by  pressing  ilie 

instrument      firmly     againsi 

^  the  wall  of  the  c&nal  and  at 

I  the  same  time  drawing  it  rjuiward,  the  mass  is  removed. 
This  procedure  is  not  piiinlul  il  care  is  taken  not  lo-tooeh 
Ihc  wails  of  the  meatus  during  the  introduction  o(  tlie  infini- 
ment.  The  advantage  of  this  meihod  lies  in  the  ihoroiigh 
^  eMiirpalion  of  the  mass,  which  is  iisniilly  severed  close  to  lis 
^bftSC  After  removal,  a  pledget  of  cut  Ion  is  inserted  inlo  ihc 
canal  and  crowded  raihtx  firmly  li\Ut  ihtr  fnndus  lu  rherW 
whatever  hicmonhagc  may  occur.  After  a  few  moments  il  is 
removed  and  the  parts  thoroughly  cleansed  by  the  coUon 

•  pledge,  after  which  the  *tunip  is  cauterized.  If,  aiier  a 
thorough  removal  in  this  manner  and  cardul  cleansing  o(  Ihe 
car  lor  a  period  of  several  days,  the  tissue  reappears,  dead 

•  bone  is  ceitainly  prei^ent.  No  other  condition  but  the  pres- 
I  ence  of  a  forHgn  hiwly  nin  e^u^e  this  phcfrmmi-rion.  and  mea*;' 
ures  dioald  at  once  be  instituted  to  remove  the  offending 
substance. 

It  often  happens,  in  an  car  which  ha%  been  the  seat  of  puru- 
lent proce^  since  early  childhood,  that  the  discharge  cease* 
and  the  ear  remains  praclicallv  drv.  hut  occasionally  a  smnll 
anM>Mnt  oi  olTenfiive  diucharge  appears  at  the  meatits.  It  will 
irequcntly  be  iound  that  this  symptom  is  due  Jo  the  presence 
nf  an  asptrrgilUt*;  which  ha*  ffnnid  lot1|;inL-r;t  and  siib^iequenlly 
.tievcloped  in  the  me^itus  or  t\\nm  the  iniernal  tympanic  walj. 
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Owing  to  Ihc  prcsciLCi?  of  a  slight  anioiinl  o\  mi?JMurr  it 
has  dcvclo;>cd  in  ihh  Miuatitin.  And  aficrtrard  its  presence 
increases  the  diJ^chnr^',  and  thus  fncilitatc^  itft  own  growih. 
This  lact  is  mcniioncd  since  its  occurrence  may  mittcad  us  as 
to  the  result  obtained  bv  previous  ircalmcnt  in  ary  given  cai;c< 
In  several  case«  In  which  the  ossicle*  liad  bQcn  removed  for 
caries,  and  the  dischiirgr  h.id  crated  mmplelely,  Mu^  |i;i!U^iii-s 
rrtiiinud  hTilt  sc-vcral  nu^nlhs  com|iiaining  ihai  the  discharge 
hud  reappeared.  This  w:i^  found  to  lie  due  to  the  dcvclo|>- 
nicnt  of  a  fundus  iti  the  cannL  Thorough  clc."insing  and  an 
a(]pl]calion  <>!  a  soUmoa  of  the  bichloride  oE  mercury,  in  di- 
luted alcohol  in  the  proporiion  oi  i  to  jooo,  de&troys  such 
;jrowths,  and  restores  ihc  parts  to  their  previously  quiescent 
condition. 

Where  the  discharge  depend*  upon  the  lack  of  pro|«r 
c;trc  in  frraTiuL;  a  prrv'itjus  aculL-  catarrhal  inllammntion.  we 
find  thai  iIk' perfoKittnn  in  the  tnr?ml»niua  lympaiil  isof  but 
small  size,  and  thnt  the  purulent  discharge  is  due  Co  an  infec- 
tion ol  the  normal  mucous  accrctiuri  of  the  middle  cor.  Aitcr 
infection  the  fluid  products  arc  but  imperfectly  c\racuated. 
owing  to  the  narrowness  of  the  opening.  The  first  indication 
lierc  is  to  secure  free  draiita>;e  by  cnbr^ni;  the  opening*  with 
a  blunt  kniie-  If  the  lluid  is  viscid,  it  iB  frequently  wise  to 
(n;ike-  Uvu  divrrging  incisions,  inclosing  a  V-shaped  flap,  trt 
^icrnitt  ihc  cuiii{?Il'Ic:  cvariuuion  of  the  C(mirnU  cjf  thr  csivUy 
upon  inlinlion  cif  the  middle  ear.  After  thorough  elcansiii};^ 
ftrst  by  inflntion.  and  subscqucnily  by  irrigation  of  the  lyni- 
psnic  cavity  by  means  *il  the  middle-car  syringe  (shoxvn  iti 
Fig,  99),  and  thoroughly  disinfecting  the  meatus— tfies*  cases 
may  recover  with  no  further  treatment.  It  this  does  not 
occur,  the  lining  of  (he  tympanic  cavity  is  lo  be  stimulated 
by  [he  iiiji-ciiiiu  iif  a  mild  astringent  fluid,  introduced  by 
means  of  the  tympanic  syringe.  The  delicate  delivery  lube 
ol  the  instrument  i:t  carried  through  the  perforalinn  and  a 
HufHcicnt  quantity  injected  lo  fill  the  tympanum  completely, 
Wc  usually  recognirc  the  lact  that  a  sufficient  amount  has 
been  iiiiecled  by  the  pa!;sage  ol  the  fluid  through  the  Custo- 
chi:in  tube  into  the  pharynx.  We  should  never  begin  with  a 
solution  of  nitrate  of  silver  stronger  than  live  grains  to  ihe 
ounce  (jf  wrtter,  subset]uenfly  incre;ising  the  strergih  as  we 
fuHl  the  parts  tolerant  lo  the  drug.  Only  solutions  slcriliied 
by  heal  should  be  used  ju  this  manner,  ami  the  iuslruincuts  cm- 
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ployed  must  have  been  subjected  to  a  similar  process,  Where 
the  dischars:e  atill  conlintjes  in  spite  of  thi^  Ireatmont,  und  no 
condidon  U  prevent  in  [he  nose  nr  n:i&(vph:irynx  which  would 
tctid  xo  aggravate  it,  good  results  may  often  be  obiaiiietl  by  ap- 
|il}'»»>f  a  paper  drL'ssing  ii>  iht-  pirt  ;ift<?r  ilit  middle  car  has 
been  thiiriHighly  dcaii^rtl  .iiid  thr  mucous  nitiiibrarifsulijtxtfil 
to  the  action  of  appropriate  drugs*  Tbis  paprr  d«'^Mng  was 
firai  used  by  Blake,  ,ind  cc>nsi*ils  uf  a  f.mn\\  bit  of  tliiji  si/cd 
|i3pcr  ul  appropriate  shape,  which  is  tirst  moistened  In  a  solu- 
tion of  bichloride  of  mercury,  1  to  1,000,  and  conveyed  into 
the  middle  ear  by  the  forcepis  *ir  upon  the  tip  of  the  cotton 
hcilder.  The  siirlsicc  oi  this  disk  of  paper  is  applied  to  the 
drum  membrane,  and  by  iiianipiilatiLJii  sn  placed  as  to  occlude 
the  opening  in  ii.  Whrii  tn  prmitickn.  it"*  edges  nre  lirmlv  btit 
dcticatcly  pressed  upon,  lo  seciut-  t:lu^e  rontat:!  iviih  lfn- 
drum  membrane  at  every  point.  The  efficiency  with  which 
this  has  bc<?n  done  can  be  demonstralcd  by  gcuily  inflating 
Die  can  when  no  perforation  sound  will  be  heani  if  the  opera- 
tion has  been  satisfaetorily  performed.  A  little  boric  acid  ia 
now  l^htly  dusted  over  the  disk  and  the  mcnibrana  tyinpani. 
This  dressing  will  remain  in  place  for  a  period  varying  Jjx>m 
Jour  days  Ui  (wo  wi-eks,  al  the  end  of  which  time  if  will  prob- 
J  have  been  c^riied  toward  the  pciiphery  of  ihe  mem- 
exptwing  Ihc  margin  of  tlic  pcrJorutiiHu  Another 
dressing  should  now  be  applied  in  Ihc  same  manner  as  before, 
urcHappinc  the  first  disk,  so  that,  as  the  cxoffcnmi*  jrrowih 
of  the  raembnme  carrit.s  the  first  outward,  the  opening  wilJ 
be  gradually  occluded  by  the  second  dressing.  The  gtio^ula- 
tion  which  the  presence  of  this  foreign  body  prodiices  is  frc- 
ijueiilly  sufficient  tn  elTeri  i\  cc^mjilete  rUmure  of  ihe  iipening 
jn  Ihc  membnira  tympani.  while  ifs  ]>roteciivc  acMon  inducer 
ictiTigrade  changes  in  thr  congealed  lining  of  the  tnidc]l<- 
car  after  securing  free  drainage  by  enhrgingj  the  opening, 
"'here  ft  sinus  lending  into  the  tympanic  vault  is  present 
tcly  beneath  either  the  amerior  or  posterior  fold,  ii  is 
thai  the  osicehi*  slruetures  have  been  involved  by 
the  inflammatory  process,  II  we  do  not  detect  the  presence 
of  dend  bone  upon  examination*  the  treatment  detailed  in 
tlie  prrtTrding  pages  may  be  fol^jwcd  fnr  :i  few  weeks;  but, 
in  addition,  the  vault  of  the  ca\il>  should  be  irrigated  by 
means  of  the  tympanic  M-ringe.  the  delivery  tube  heing  bent 
upward  at  its  extremity,  so  as  to  admit  of  insertion  into  the 
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!iiiiu»  aiiii  iiijcciion  i>]  the  Ifiud  mio  the  upper  spaces 
114).  Naturally  *uch  iiianipiilatioQ  c.in  only  be  carried  (wi  by 
the  sui^on  himself.  The  irrigation  should  be  repented  zi 
ftrst  dciily,  and  subsequently  less  frequently,  as  the  discharge 

diminishes  in  nmoaiil.  In 
cases  wtiere  bony  necTtifn'i 
has  lakcn  jifacc  tlic  diseased 
bone  niiiy  have  been  throw  n 
olT  spontaneously,  cithcrdl^ 
intetrrulin^  :tnd  cJiiichari^iiif^ 
in  ihc  iorm  ol  pus,  or  il  ma.y 
hftve  dome  away  as  a  »- 
questnjm  ni  «ooi«r  former 
timc. 

Here  iUp  perasiciicc  i>f 
di^chiirgc  Hq»cnd^  upon  the 
rcteiilioii   of    the   sccrciiuit 
in  the  reduplicaUom  <d   the 
(buural  >ijeK  mucniis  membranes   in    the 

vault  ol  the  cavity.  It  is 
for  this  reason  we  are  warranted  in  attempting  at  first  lo 
check  the  diu-'harge  by  mild  measures,  Pt-roxide  <d  hydni- 
gen,  rilhrr  Jilute  or  ot  full  strength,  has  been  highly  reccir>- 
niCEidcd  by  some  oh?ierveni  lur  the  irrl^aiiim  uf  thi\  region, 
uidc  from  the  fact  that  ihe  antiseptic  action  ol  ihis  dru|;  it 
visible,  I  sec  no  reason  why  it  poiscsscs  any  advainagcft  over 
other  solutions  which  are  known  to  destroy  pathogenic  b^c- 
teria.  Certainly  it$  entrance  into  the  ntastoid  cells  is  unde- 
siruble  because  of  the  pressure  cKcned  by  the  |;as  croK^d 
ditrtng  its  action. 

Failing  in  any  of  ihrsr  simpler  measures,  wr  may  feel  cer- 
t;iin  lh.it  the  dischar^-c  H  due  in  ilip  presence  of  din^tscd 
bone,  and  whcti  we  are  c^infident  iil  thi?^  luct  the  only  rational 
procedure  is  to  remove  it.  The  extent  to  which  the  l^^ny 
structures  are  involved  influences  the  proj^nosi-i  materiahi  ; 
if  confine<l  to  the  o^icles  the  discharge  will  certainly  cense 
upon  ossiculectomy  and  thorough  curcitlng  of  Ihc  tympanic 
walls.  II  Ihc  procew.  is  so  eitiensive  as  to  inrolve  the  o*sc- 
ou«  walk  in  regions  inaccessible  to  inslrumenli;  inlr(xluce<l 
through  the  meatus,  the  removal  nf  the  ossicles  may  still  be 
indicaied  for  the  puqto^c  of  securing  free  drainaf^e  of  Ihc 
intratympanic  spaces,  although  the  discharge  may  not  entire- 
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cciisc.  When  there  is  sa^E^ing;  of  the  superior  wall  ot  the 
'caoal.  a  history  ol  previous  mastoid  symptoms  or  ni:i!Moi<L 
t«ndeme»,  and  a  purulent  cti&char^e  «o  prolu:;^  Xh;t\  it  must 
or^in.ii4*  in  a  cnvity  of  greater  size  than  the  middle  car,  the 
itkal  procedure  is  an  exicroal  operation,  com|jlciely  expnirg 
the  pncuiiialtc  thpHct^^  <if  the  m:iMiji<i,  liigrtlier  wiih  t^^  wsilU 
ot  the  t^mpanuin.    Theorcticatly.  sucli  mi  upcuitioiL  slurulil 

I  always  result  in  a  complete  cure.  Piaclkally,  ihe  reMih". 
bbtained  up  to  the  present  time  nrc  har<lly  belter  than  those 
which  follow  ihc  removal  oj  the  o&sicles  and  a  curctlinp  of 
Ihe  lyinpunum  and  adjucent  spaces  through  the  menlu.^.  The 
latter  procedure  docs  not  contine  the  patient  to  the  house  for 
lOiorc  than  a  day.  leaves  no  scar,  and  seems  less  formidable 
to  the  puttent  lh;in  does  the  proct^dure  by  evlernal  incision. 
The  technique  of  Ihcse  operations  is  considered  elsewhere. 

Operative  proardures  can  imt  be  too  slrunglv  nrgrd  iti  all 

COMTS  where  ttic  presence  ol  diseased  bone  is  made  out  either 

by  tactile  exammation  or  is  quite  as  certainly  indicated  by 

the  persistence  ot  the  diitcharge  in  spite  o1  ;kpr>ropriate  treat- 

i    raem. 

H      Rcf-ardinp  the  efficacy  of  the  operation  of  excUion  o(  the 
^BHicle^  and  njreilement  of  the  tvmp:inoni,  Ludeviig*'  repr^rt- 
^HflnorCy'two  cures  in  seventy ^five  t  j*ses  oj.^eraied  ii|KJn.     CJru- 
^Eiertt  citcil  thirteen  cures  iii  inenty-eighl  LiperalicNis,  ivfiile 
the  author*  reported  nearly  two  yciirs  ngo  fifteen  cures  in 
twenty-nine  cases  operated  upon,  while  in  nine  tlic  dischar|cc 
■wa^  greatly  reduced  in  quantity.     The  author's  later  opera- 
tions have  gitfen  about  the  same  results,     t)f  a  total  of  fortv- 
t^vo  c;i*es,  twenty  three  have  been  cured,  while  thirteen  have 
been  much  imnprovcd.    In  the  remaining  six  caset  the  ultimate 
hf&tory  h  unknotvn,  atlhou_s;h  in  all  but  two  there  was  con- 
^liitU-rable  improvement  whfn  ihe  m^fn  were  Uisl  siren.    In  the 
■two  remaining  cases  the  patients  were  seen  but  once  after  the 
^operaiitm. 

So  larwc  have  considered  the  effect  of  treatment  upon  the 
dbcharj^e  alone.   Concernii^R:  the  function  ot  theorgan.  it  may 
said  that,  incaseiiol  extensive  destruction  of  the  menibrana 
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tynipniii  aiid  the  formntion  of  adhesions  brJwccr*  ihc  o&mc* 
ula.  ilic  po^vcr  o1  Audition  may  ciiiTiini^nli  sJigliiU',  owiii|;  lo 
the  increased  tension,  after  ihc  parts  become  perfect!}'  dry. 
Thb  fact  docs  not  rendtr  the  ntM.e?tsity  orndvig;ibifiiy  o(  stop- 
ping the  disch^irgc  \vs%  impcnilivc,  since  anyrc^tiUin^  impair- 
ment ol  function  cao  be  corrected  by  division  of  the  adliefiioat: 
at  a  siib^irtjurnt  j>rriiid,  wliile  thr  <-*>nlJnin-fl  srcrclion  fjf  pus 
i«  a  C[jnsf;inl  menace:  lo  life.  Following  sitrgicnl  procedures 
the  function  of  the  or);;an  ii  usually  improved  wbete  ihe  hcar> 
iiig  is  considcr.ibly  impaired  bc(<ire  the  opemlion.  Where 
the  bcarini;  is  but  sligbtly  impaired  \rc  need  not  Jear  thoi  it 
wili  be  reduced  by  the  operative  measures  proposed.  Lutit 
wij»  *  reportfi  a  ulig^it  imjwirmeni  of  the  henrhig  aft  a  result  oi 
lUe  opctalion  in  &ix  cases  oiil  of  st-\cnty-live  operated  upon. 
In  my  own  caseat  but  one  in^ance  of  this  khid  has  occurred  En 
fifty  openUuins,  1nii>airment  of  ihe  fnntUoii  mure  frrqiirntlv 
fiiftiiuH  tlic  ttssatioii  ol  the  dischargr  Trofii  lreaimt.-iil  wiili 
.islf  ingcnla  or  caustics  than  from  the  method  now  under  cor- 
sidcrauon.  We  nasijmr  here  that  (lie  impairnient  in  function 
is  due  pi  irtcijtally  to  ihc  inlratympanic  icsiun  and  not  to  any 
Inbyrinthine  involvement.  Exicnsfve  involvement  of  the  laby- 
rinth would  a.inrratndicaic  an  opc-ralifin  fj^r  Ihc  improvement 
of  heariijg  alone,  but  should  sfaicrly  stand  w  the  way  of  the 
procedure  for  the  relief  of  the  di.scharge.  The  relief  of  sub- 
jective Dojscs  can  very  rarely  be  promised  from  any  Uum 
of  treatment,  although  where  ihe  mucous  membrane  i«  very 
much  congested  we  should  hope  to  abnlc  their  intensity  as 
wc  reduce  the  turgcscence.  h  is  never  9-afc  to  promit^c  re- 
lief from  this  symptom  by  operative  meai^urc:^.  On  the  other 
hand,  these  last-named  procedure*  ^Idom  or  ncx*er  produce 
subjective  noises. 

The  changes  which  lake  pbee  in  the  tvnipanic  mncous 
membrane  after  the  removal  of  the  ossicles  and  of  the  rem- 
nant of  the  mcmbrana  tympani  vary  ccmsidcrably  in  dider- 
enl  cases,  The  most  favomblc  change  is  one  in  vrhich  the 
mucous  mcnibranc  gradually  undcrpocs  dermoid  translcr- 
niation.  If  this  occurs,  the  membrane  no  longer  secrete*, 
and  the  patient  h  not  li:ible  to  recurrent  attacks  ol  dis- 
charge from  the  ear  whenever  the  upper  air  tract  becomes 
acutely    inflamed.      In    children    this    transformation    take« 
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only  after  a  long  period,  but  in  adults  ive  may  hope 
it  in  from  tit»ht  lo  it^n  mimlhs  alter  the  nperaikm.     Cer- 
tain steps  at  the  time  ot  the  operation  may  hasten  this  inin^- 
fomiaitoii.     Thus.  If  a  small  segment  of  the  mernbrana  tj-m- 
pani  is  allowed  in  rpmnin  at  thr  Inwcr'piirt,  ;ind  ihe  inuciiKS 
membrane  over  the  promontory   immediately  opposite  this 
scgmcat  19  denuded  by  means  of  the  curette,  this  small  flap 
vi\\\  Apply  ilself  to  the  denuded  s-urface  and  rapidly  become 
attached.     The  superficial  epithelium  spreads  over  the  wall 
of  the  middle  ear.  transforming  ii  into  a  nonsecretin^  sur- 
face.    Where  the  mucous  membrane  rcm:iin«  iniacli  even  al- 
though nur  protrechirc  may  hnve  sTO(>ped  the  discharge  per- 
neiiily.  we  %hf)iild  rcincmber  that  anyseveic  couj^^estior  or 
klHammaEidn  <»f  ihc  upper  air  trarl>  such  as  a  severe  cold  in 
Ihc  head,  may  produce  a  temporary  otorrhoca;  this  will  usu- 
ally subside  spontaneously  when  the  cxcilinc  cause  has  dis- 
appeared.    In  order  that  this  mav  hnppen,  the  canal  must  be 
ftlcept  Jree  from  any  Infection  while  the  discharge  lasts.     This 
«T»d  may  be  attained  by  cleansing  the  canal  wiih  the  syringe 
twice  daily,     Tht-  Mjlution    in  he   t-mployed  shcmhl  br  ol  a 
tnild  aniiseptic  characlcr.     A  siilution  r>f  bichloride  of  mer. 
c:ii ry  (I  to  3.ooo)  answers  the  purpose  admirably.     Aflcr  irri- 
gation the  patient  sh<»uld  instil  a  lew  drops  of  an  alcoholic 
solution  of  boric  acid  [gr.  ^x  to  Sj)  or  ot  bichloride  ot  mer- 
cury (I  to  5tOOo)  into  the  car^ 

If  the  dii^char^e  la  but  hU^ht  and  the  patient  iK  xeen  daily 
Kit  may  be  sufficient  to  dry  the  pans  thoroughly  with  cotton 
and  then  ap]>]y  one  of  the   alcoholic  suhiltons  atmve  men- 
tioncd  to  the   walls  of  the  mealus  and  middle  ejir  wiih  llie 
c»Uo[i  applicator.     If   these  measures  arc  carefully    cariicd 
out   the   discharjjc  will  cca*(e   in  a  lew  day?*.     A  condition 
which  we  mny  sometimes  be  called  upon  lo  combat  by  opcr- 
■  alive  interference  is  where  ihis  dermoid  transiorniation  take* 
place  vpontaneoitsly  in  cases  which  have  not  been  subiecied 
to  trcalmenL     Where  a  small  perforation  i*  present  in  the 
I  upper  portion  of  the  drum  niembranethe  epithelium  of  Its 
ouler  surface  occ^sifmally  Kf"^^*  i'^l^'  tl>*-   tympaJiic  tavilv. 
where  it  prolilerates.  lining  the  entire  vault  with  epidermis, 
Onvin^  to  the  increased  vascularity  of  the  part,  this  new  lin* 
ing  membrane  becomes  the  seat  of  a  de^cfuamative  inflamma- 
tion, superficial  cells  being  produced  and    thrown  ofl  more 
npidly  than  under  normal  cond it ioas.    The  cavity  becomes 
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liilcd  tvith  dcs*}uamatcri  cpith(;Ual  cells,  and  ^Kaclly  the  s*nnc 
rt-huit  folTows  as  when  a  simibr  condition  is  present  Id  Uic 
o^lcrn;il  rncaFu^c  The  bojiy  wall*  lA  the  cavity  are  utwor)>c(l, 
and  aE  the  same  time  iindcrgrj  cunsnlidatian  as  the  result  ul 
cfiniiiic  osicitJH,  Au  acute  inflanimaticii  in  an  or^an  ihu^ 
aflcclcd  c^iuscs  a  sudden  augmentdtion  In  the  volume  of 
this  epithelial  mass,  and  iiicre^&scs  the  pressure  upon  Ihc  sur- 
roundinj^  vralLs.  Sottietinics  the  process  is  so  iit^tditjus  tbcit 
Ihe  patient  may  not  be  cognisant  of  morbitJ  chanj>;c5  in  Ihc 
ear  until  these  symptoms,  due  to  the  sudden  change^  su- 
pervene, and  the  surgeon  iiuiy  ^rsC  be  coiuuUed  when  oper- 
ative measures  ^ilone  will  relieve  the  e-asc.  The  problem 
wblcli  wc  hnvr  to  sulvc  in  suL-h  an  event  \s  whether  we  *li3ill 
relieve  the  ^ympl(lms  by  an  iipi-r;iliiii>  thriiugh  the  canal, 
or  whether  it  is  occcssary  to  open  the  mastoid.  Experience 
^h^ws  that  the  changes  may  be  conhncd  to  the  vault  o\  the 
iVLDpnnum.  In  recent  casein,  and  where  no  marked  mastoid 
symptoms  exist,  such  as  external  tenderness,  pronounced  and 
extensive  sinking  of  the  po);terlor  wall  of  the  canal,  and  sport 
Igneous  pain  over  the  mastoid.  I  ^ni  inclined  to  prefer  clear- 
fug  out  the  vault  ol  the  tymfianum  ihmtigli  the  canal  as  a 
primary  pr^wredure.  Frequently  tliis  is  suAicienl.  and  entire 
relief  to  Ihc  pressure  symptoms  follows,  while  at  the  sumt^ 
time  the  purulent  condition  is  pcnnancntly  arrested.  When 
the  process  has  invaded  the  mastoid,  any  operative  procedure 
must  not  only  remove  the  accumulation  wilhm  ihc  cells*  but 
niuKt  ako  place  the&?  pneumatic  spaces  in  communicMioa 
with  the  meatus,  in  order  that  subsequent  trouble  may  be 
avoided.  From  the  nature  of  llie  pafhnU^ical  condition  it 
may  \x  practically  inipuH-Mble  In  exiirpatr  every  vestige  of 
t^c  lining  membrane  which  has  undergone  derajuid  ir^tiK. 
formaiion*  and  a  recurrence  may  lake  phice.  It  i$  our  duty 
to  establish  a  condition  which  will  enable  any  subsequent 
accumiibtion  to  be  removed  without  a  severe  operaiion.  To 
effect  this  the  mastoid  is  opened  in  the  usual  way.  and  the 
cell  structure  obliterated  by  rnean^  of  the  curette,  after  which 
the  dividing  wall  between  the  artitirial  opening  and  the  me- 
ittus  U  lakcu  away,  lluowing^  ihc  maslnid  i:HIk  and  extrrnaf 
cauAl  into  one  cavity.  The  posterior  wall  of  the  fibrous  czanal 
is  divided  longitudinally,  and  the  two  flaps  thus  formed  turned 
back  into  the  bon^  cavity  and  retained  in  position  by  a  tan> 
pon  ol  £;auKe.     Any  subsequent  accumulation  can  now  be 
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removed  in  the  manner  ordinarily  employed  in  dealing  with 
desquamative  external  otitis. 

We  have  limited  ourselves  to  local  measures  in  consider- 
ing the  treatment.  In  patients  of  a  lymphatic  habit,  particu- 
larly in  children,  much  benefit  will  be  gained  by  the  internal 
administration  of  iodide  of  iron  in  full  doses.  Where  evi- 
dences of  malnutrition  exist  as  the  result  uf  some  hereditary 
diathesis  the  exhibition  of  cod-liver  oil  and  of  the  hypo- 
phosphites  will  be  found  beneficial.  In  the  adult  attention 
should  be  given  to  regulating  the  habits  of  life  so  as  to  dimin- 
ish the  tendency  to  congestion  in  the  upper  air  tract  as  much 
as  possible.  The  use  of  alcohol,  and  in  certain  cases  of  to- 
bacco, is  particularly  to  be  interdicted,  although  the  influence 
of  the  latter  is  comparatively  slight. 


CIJAPTEK   -XXIll, 
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Bv  this  tern  wc  dcsiijnntc  ihnt  class  of  csiscs  in  which  a 
fonncT  j>Linilcnt  inrtainiiuitiun  has  resulted  in  a  pcrmannit 
dcstruclior  of  certain  oi  the  tympanic  stniclures^  Etllicr 
Bpontancoitgly  or  ss  the  result  of  treaime^nl,  the  diVchargc  hns 
ceased,  and  wc  ^le  called  upon  to  relieve  ^ynploms  dtiv 
dlhcr  to  the  actheKion^  which  have  developed  within  the 
tympaiuim  nr  nt  rerUiin  chiingfs  wlticli  have  rr^ullcd  froni 
lilt"  pundeiil  iiiflatinnaiiuuH  Foi  couvciiicncc  wc  divide  thc^^ 
cases  into  two  classes: 

1.  Where  the  symplnms  t\rc  acute  or  subriciiie. 

2,  Where  llie  ^yrtiptonis  arc  of  a  chronic  character. 

t.  Acute  Ose-s. 

JEtlology. — Thr  unric-rlying  carwe  m  ihcsc  caiie£  h  evident 
from  flu:  liile  apfiUcd.  As  aii  tJickiiig  canst-  w*^  may  have 
any  of  tho^c  opcnitivc  in  the  production  of  the  variousi  varie- 
ties of  acute  inHammntion,  but  wc  usually  fmd  an  acute  in- 
fhimmalktn  ot  the  upper  air  tract,  either  n  simple  coryaa.  an 
acute  nasi^phar\n^i[iK,  or  an  iiifltien^a  of  ihc  epidcmjc  char- 
aCTer-  Amonff  other  exciting  causes  wc  mu&t  bear  in  mind 
those  which  operate  ihrouj^h  the  extermil  rneatui^  wuch  as  the 
inscrtiitn  of  auy  tlevtt:^  iitfo  the  ct^itkiI  for  cleansing  the  car, 
bii)ws  iipon  I  he  aurirlc,  *  -md  the  (ievclopmeiit  wtthJn  i  hf 
tympanum  of  some  of  ihc  vcRCtahIc  mold*. 

Pathology.— The  changes  which  take  place  vary  widely 
according  to  the  condition  in  which  the  previous  inHamma- 
lory  process  haf  left  the  p.nrifi.  Cases  m  which  ihe  mem- 
brana  tynipani  has  been  almost  completely  dciilroycd.  expos- 
ing a  large  area  of  the  inner  w:ill  of  the  middle  car,  preseut 
generally  a  simple  vendus  hyperitmia  of  this  fiiernl>rane,  re- 
Mdling  in  cedcma,  and  subsequently  in  serous  tntnsudfiliarr. 
The  condition  found  here  is  similar  to  that  described  under 


PATHOLOGV  ASD  SVMPTOMATOtOGV- 


417 


W 


;iitc  cntnrrhal  otitis  niedi;t,  or  tubMvmpanic  congestion  oc- 
curriit^  in  an  or^^n  in  which  the  mcmbrana  tvriipani  is  in- 
tact.   In  the  cases  under  cons^lderation  the  serous  transuda- 
tion, which  rc^siills  frotn  ihe  inflamm:itorj"  proces^j,  appears  in 
ihc  L*xtcrn;il  iiudiTory  mc-uus  :is  a  (Jisch;irgc,  for  Ehe  reason 
Siiinpl^'  that  the  opeEiing  in  tlic  drum  izirnibraiie  allows  it  tn 
escape  from  tlic  tympanic  cavitj".      Where    the    nembrana 
lympani  is  intnct  the  same  transudation  collects  vhhin  iht 
middle  car,     it  is  a  niatler  ol  Bomc  importance  to  remember 
this,  li  such  a  discharj(C  does  not  become  punjlent  unless 
infected  from  uiihoui.     U  the  external  meatus  is  kept  in  a 
thoroughly  aseptic  condition,  the  disease  is  selMimired  and 
ihc  elischargi;  ceases  spontanenusly  at  (he  end  of  ri  few  days. 
On  the  other   hand,  if    infeciiott  occur  a  chronic  puniieni 
oiiliA  may  result.     The  remaining  portion  of  the  memhrara 
tympani   is  ailcctcd,  becoming  hypcrfcmic.  desquamating  if 
the    process    is    pronounced^  and    increasing   in   thickness. 
Where  the  upper  portion  of  the  drum  membrane  remains. 
£*nd   the   intratympanic  folds  has  become  much   thickened 
by  the  development  of  neiv  conneciivc  tissue*  these  lameJIi^ 
Increase  in  volume,  and  may  cnmplelely  till  The  vault.     If  this 
|jortion  ol  ihc  cavity  is  cnniplrtcly  shut  ofT  irom  the  alrium 
Ihc  subsequent  transudation  causes  a  bulging  of  ttie   mcm- 
fcrana  flaccida.  which  may  protrude  into  the  canal  so  ns  lo 
a'csembic  closely  u  mns^   of    ^ranuhition    tiHSue.      From  the 
<:hart;;c5  which  have  taken  place  it  i»  usually  so  dense  that  the 
*iiid  inclosed  can  not  escape  by  spontaneous  rupiunc.     The 
<ase  then  presents  ihe  chanicTen sties  of  a  prim;iry  acuie  pii- 
Tulent  infl;tinnia1ion  of  the  niidrlle  ear,  with  the  exreplicin 
ihai  Il:r  ij\>ruus  walla  become   involved   more  quickly  than 
wlicn  the  affection  is  primary.     DeMruction  either  of  some 
pan  oi  the  ossicular  chain  or  ol  Ihc  surrtjunding  tympanic 
walls  results,  and  with  a  subsidence  of  the  acute  symptoms  a 
chronic   purulent  oiitirc   remains.     When   choles  leal  ornate  us 
chants  have  taken  plsice  (he  involvement  either  ol  the  mas- 
toid cells  or  of  the  cranial  cavity  itself  is  exceedingly  prone 
In  cHTur. 

Symptomatolotry.— 'In  the  cases  in  which  the  mcmbrana 
tympani  is  destroyed  over  a  large  area,  the  symptoms  consist 
of  a  slight  impairment  ol  the  hearings  occasionally  with  the 
development  ot  subjective  noises.  The  prominent  feature^ 
however,  is  the  npf>carance  of    a   discharge  from    the  car- 
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This  clASfi  o!  cafict  occurs  most  fr^qitctitlr  m  chilcrcn  of  frc 
€i(jht  lo  twelve  years  oj  age,  in  whom  iti*  chronic  purulent 
oiliU  b»s  folloiived  one  of  ihe  eiEanihemafa  in  earlv  life.  F.-tin 
i^  not  n  promtncnl  Mmploni  :i»  a  rule,  ;ind  were  it  not  for  llie 
ap{JC4i3MCC  nt  the  discharge  ihc  atiack  would  prolmbly  pais 
unnoticed.  Occasitwiallx- wc  may  have  developed  in  the  cx> 
leriLiI  canal  an  area  o(  drcumscribcd  inHamn^tton  due  to 
local  infection:  wlu-n  itiis  occurs  there  is  intense  pain.  In 
ihe  casefi  in  which  the  up;>cr  part  of  the  cavity  it  affected  th« 
pain  is  severe*  prostration  well  marked,  the  temperature  \s 
elevated  from  one  lo  four  degrees,  and  there  may  be  oo  dit. 
crhnrgrf,  or,  if  pTenmil,  il  i%  uMialty  strantv-  The  pain  amy  bt 
localized  in  the  car  or  may  spread  to  the  entire  tcaiporal 
region. 

The  occurrence  of  facial  paralysis  very  cnrly  ir  the  attack 
is  not  infrequent.  The  function  ol  the  or<»an  may  be  but 
slightly  impaired,  owfni;;  to  the  locaiii~>i)  ot  the  affected  area. 

Diagnosis. — The  result  of  functional  examination  depends 
so  much  upon  the  previous  condition  ih»t  it  need  not  be 
eonsidered,  acute  syinpluins  alone  dnaandtng  ailenlltm. 

Physieaf  ExamiHatioH.^*\}pvin  inspection,  where  we  find 
that  the  destruction  of  the  drum  membrane  has  been  cxicn- 
9ive^  the  exptiscd  liointr  ot  the  tynpanum  is  red,  velvety  in 
appearance,  and  coated  either  with  a  colorless  watery  di»> 
charge,  or.  at  a  later  period  thia  is  opaque  in  charnctcr. 
The  remnant  of  the  drum  membrane  fa  thickened,  turgescenl. 
and  ccdematous.  When  esamined  before  the  process  is  far 
advanced,  il  mny  [^resent  a  dtad-whi[e  apj^cnrance,  OHinj  Xn 
a  iiCLTo.vi?*  tjf  tiic  t^  II I  jet  fab  I  layer  ni  il*  eplihelinm.  Removal 
of  this  epithelial  covering  reveals  a  turgidity  of  thcundcrlyinf; 
parts.  Where  the  upper  segment  of  the  cavity  itt  involvcdn 
the  remnant  of  the  drum  membrane  is  intensely  congested. 
Ihickcncd,  and.  together  with  the  adjacent  caral  wall,  bulges 
into  the  lumen  of  the  passage,  narrowing  the  fundus  to  fc 
marked  a  degrtre  as  ccinipletety  to  fill  The  inner  extremity  ol 
the  can<il  in  some  cnsr*  and  prevent  nn  inspcaion  of  the  re- 
glon  of  the  allium.  This  obstruclinjn;  mass  may  he  rTniv:d)le 
upon  miinipulaiion  with  the  probe,  and  prcM;nt  many  of  the 
characterisiics  of  granulation  tissue;.  Impact  with  tlic  probe 
shows  that  it  is  too  hrm  and  dense  for  ij^ranuialjon  tissue.  It 
does  not  bleed  easily  when  touched,  and,  although  movable, 
its  attachment  i«  broad.    Careful  in$;pection  will  ustiatly  en 
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able  us  1o  mnVc  out  that  its  surface  is  continiinns  with  the 

I>ii|i(^r(i-|H»icriiJi  canal  w;ill.  lhuscslalil>!iliJn^iUuJcnlily.  The 
mass  is  cxquisilciy  tender  to  pressure.  Very  little  discharge 
is  present,  but  ihc  surface  ol  tlic  drum  membrane  and  [he  ad- 
jacent walU  o(  ihc  canal  arc  Ihc  seal  ot  a  desquamiuivt!  jiro- 
CCKS,  and  iJ[>oii  rumuviiij;  ihc  qjithcliiim,  cotisiclernijlf  seroue 
Craneudaiion  may  i^kc  pisicc,  rendering  exact  dingnoste  diffi- 
cuIl  Inflation  with  the  catheter  or  air  bng  leveala  no  per- 
innttvtn  S[iLnid.  thvi  iin|t^ir1  nf  the  irurrrnt  bring  prfcrivrH  a* 
a  dult.dlsliutnl  percussion  sound. occasionally  accompanied  by 
bubbling;  riles.     The  Lllndition^  with  which  iht-t  may  be  cc»- 

(  founded    arc   the   presence   of   exuberant  graniLlations.  Irom 
which  wc  have  already  tiven  the  means  of  JiEfcrcntiation.nnd 
a    circnniRcribed    external    otitis.     This  latter  coniittion.  tve 
r-cmcfnbcr,  UKnally  affects  the  libro-c^irrilaginous  meatus,  and 
nficr  the  speculum  has  once  passed  the  orifice  of  ihc  canal, 
the  Itimifn  appe:irs  of  norm;i]  siitv     It  muv  occisinnally  be 
^Jiiislakcn  for  a  dilfiisc  external  otitis,  but  here  the  cental  is 
f\iiiiformly  narrriwcd.  the  deeper  portion  of  the  poslcro-siipe- 
T-ior  wall  being  .-iffectcd  no  more  prnniincnlly  than  its  ctitirc 
Icitcib*    Tenderness  over  the  mastoid  repion  denotes  fin  in- 
volTCm^nt  of  the  pneumatic  .spnces>  but  a  mtjch  belter  &ign  is 
*hc  appearance  alre-idy  described  in  the  ciinul.     Whcn^  there. 
_^orc,  tlic  appearance  is  indicative  of  a  circumscribed  utiiis  of 
fsbe  deep  canjil.  we  ;ire  to  renii^mber  that  this  condiTion  is 
^itniost  p^iThog^nomrknic  id    m;KiinM    invcilvrinrnt,  ;oid  arr.  1u 
^-Kinicred  tu  iieal  ilie  mastoid  iutlamination  without  delay. 
^f        Prognosis^ — The  ca^cs  in  which  dL'^charf:c  alone  is  the 
^lyniptom  almost  invanablytcrminate  favorably, often  without 
treatment.     If   net:lecied,    infection   may  take   place,  and  a 
^:hroriic  purulent  condition  Mipervene.    The  occurrence  of 
^>ne  attack  probably  renders  the  patient  more  prime  to  a  vimi. 
lar  process  In  future.      In  the  cases  attended    by  p:iin  the 
^xindiiior  is  pnirtically  onr  of  cc-DuIitiv  ^nil  ^houid  never  lie 

»«>insi(kred  lightly,     U  left  to  irscH.  it  may  rcrMtive  sporitanc- 
"^mssly,  or  the  fluid  may  escape  jtitu  the  atrium  and  then  into 
the  canal,  or  rupture  may  lake  place  throuj^h  the  superior 
^cement  oE  the  drum  membrane.     U  spont.ineou*  re:<oIulitm 
^oc&  not  lake  place,  evacuation  in  either  manner  menlioncrd 
above  seldom  occurs  before  the  bony  [larts  are  seriously  im 
volved,  and  a  permanent   discharge  is  a  frequent  oulcome. 
H  dischai^e  docs  not  take  place,  involvement  of  the  mastoid 
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cc\h  orAr  extension  \n  the  miracranial  oont€ntfc,  either  bv 
rupture  or  by  intcciion  thnju^^h  r^e  venous  channel*,  ni;iy 
occur.  Concerning  the  effect  upon  audition,  there  is  Mule 
danjrrrrtial  the  hinciirjuof  the  organ  will  be  chanjjed  by  *uch 
an  intcrciirrrnt  :ntack,  the  dtgrec  of  iniptiinnenf  which  wj% 
fiirtnfrrly  present  persisting  but  suiTcriiig  no  aggravatUJii, 

Treatment*^ For  ihc  relief  of  the  discharge,  altentlon  li> 
cleaiilinc^  k  aCI  th:it  is  necessary.  Irrtgatlon  with  a  mild 
solution  oi  any  ot  the  wcU-known  antiseptics^  repeated  as 
frc4]i]cntty  as  may  he  necev^^ry  Xti  keep  the  earial  free  of  dif- 
charge,  is  usually  the  only  (realmenl  re<3uircdH  This  measure^ 
in  addition  to  cleansing  the  pan*,  catt«es  a  certain  amount  ol 
depleliimH  whirh  h;i«tfnii  rc-Knlnliun,  In  onler  ihaT.  no  «errr- 
lion  MKiv  remain  in  ihc  miiidle  car.  it  i^  well  to  inflaic  by 
mean^  of  the  atr  b^g  or  by  the  Valsalva  methcxJ  1>cforc  irrigau 
tion-  In  the  caHy  st,igcs  remedies  directed  toward  stoppiuf^ 
the  discharge  arc  contraindicatctt.  When  the  more  acute 
symplonis  have  passed  away,  if  the  discharge  eontinvies*  we 
may  follow  each  irrigation  by  the  in&tilbtion  of  a  solution  o( 
boric  acid  In  alcohol  in  ihc  proportion  of  twenty  grains  («' 
the  ounce,  ora  i-to-3.000  solution  of  the  bichloride  uf  mercury 
dissolved  in  equal  parts  of  alcnliol.  and  water  may  be  ein- 
jilaycd  in  the  «amc  manner.  Occasiotial  applicatlunN  oi  me- 
lalltc  astringents — such  as  solutions  of  nitrate  of  silver,  jronn 
two  to  t^vclvc  per  cent — will  frequently  hasten  the  return  to 
the  normal  condition.  Where  the  discharj^e  i*  small  in 
amount  but  failR  10  cease  entirely,  we  may  disoontinue  irri- 
gaiion  altogether  and  rely  upon  insufHation  of  powdenL  Of 
lhe*i\  noihLiig  i*  bencr  than  boric  acid,  either  alone  or  with 
the  additiim  ttf  indtiforni,  alum,  i(ido1,  etc  In  making  appli* 
calion<iof  this  character,  but  a  small  quanlily  of  The  prjwdirr 
^hotJd  l>c  used,  to  avoid  mechanical  obstruction  to  any  fluid 
which  may  be  transuded. 

II,  in  spite  of  iniclligGnt  treatment,  the  dischar^  contin- 
ue*, we  are  warranted  in  the  supposition  that  the  o?tM*ous 
structure!  have  become  involved,  and  relief  will  follow  ouly 
the  removal  of  the  diseased  bone.  To  gvi^rd  a^atnst  recur- 
rent allarks.  attentiou  to  the  upjter  air  pai^u^rs  is  iif  thr 
greatest  importance.  These  recurrent  cases  iLsualty  occur  in 
children  under  fifteen  years  ol  age«  and  in  many  instances  vre 
hnd  that  the  vault  r>l  the  pharinic  contains  an  excessive 
amoufit  of   lymphatic  tissue,  while  the  faucial  tonsits  may 
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lypcrln^phicJ.     These  comfilions  cflll  for  opcr^livc 

ircGtmcnt,  or  topkal  np|)liai[ions,  as  may,  seem  best  adiipttd 

to  the  particulnr  case.     Any  obstructive  ksion  in  the  nasal 

|>ai^^a^cs    must    al^   be    overcome   by    operative  or    oUier 

tneihcHU, 

Where  the  upper  portion  of  the  tympanic  cavity  is  the 
.f*;it  (if  thr  in[ii:c*s,  the  lirsl  iniiuiiliiiu  is  lo  rflic^v:?  the  piiuu 
ikI  at  ihc  ?«."«uc  time  to  iiborl  llic  lucal  condifion :  or.  if  ton 
T  advanced  lor  this,  lo  evacuate  the  products  of  intlamma* 
ion.     To  cfTcL't  the  first  object,  the  patient  should  be  put  Ut 
[fccd  and  a  lull  dose  ol  opium  or  morphine  admioi-sicrcd.  while 
,t  the  same  time  local  <]e[>]etion  should   be  employed.     Un- 
looble'JIy  the  be*i  method  of  at!aitiirg  thjv  end  i>;  a  free  in- 
:;ision   through    the  upper   part   of    the   mcmbrana   tympaiti 
ft^ehind  the  «hort  priice»  r>f  the  malleus.     This  incision  should 
^Klciid  Irorn  the  I.i^l-iuiTnrd  point  backwiird  lo  (he  canal  wall, 
ind   lua)  be  continued  uulwiud   iiptin   it*^  surface  for  frotn  ji 
lixtccnth   to  a  qu;Lrter  oi  an  inch;  this   I   believe  should  be 
inc  whether  nny  bulg^ing  is  present  or  noln     U  Huid  has  cl- 
idy  betn  cITnsL'd  and  there  are  evidences  of  obstruction  to 
its  iree  di$charge>  the  prcicedure  1$  imperatively  demanded. 
If   this  stapc  h:is  not  been  reached,  the   local  dfpletiiin   will 
yrobably  check  its  progress.     If  it  dots  ijul  stem  advisable 
^pto  incisr  the  p;irtv  the  application   of  nalui^l  leccbcs  or  of 
the  artiftcial  leech  in  front  of  the  tmgus.  removing  from  one 
to  two  ounces  of  blood,  according  lo  the  age  and  condition 
H  «(  the  patient,  15  the  procedure  to  be  employed.    The  appli- 
^1   <:atiOD   of  cold  to  the  mastoid  is  prnptr  if  there  is  the  least 
^B   atiif^eAlion  of  sivelHn^  alon^  the  posterior  wM  of  the  cnniitl: 
^P   irrigatton  of  the  partft  wffh  warm  aseptic  or  antiseptic  solu- 
ii<iiis  should  be  begun  at  oner,  whrfhf^r  an  incision  has  been 
made  or  mil.     If  lUls  has  been  done  Jl  will  favor  the  haMiior- 
H     Huige  and  render  our  efTort>  a1  aborting'  the  attack  more  ccr- 
H     lain,  while  if  no  surgical   measures  have   been  iuMituted  the 
^B    combined  eflcct   of   heat  and   moisture    may   so   reduce   the 
^V  litmcfacttcn  as  to  permit  the  discharge  of  the  fiuid  products 
through   the  atriiimn  nr  may  possibly  lead  t(*  resolution  with- 
out the  supervention  of    discharge.     The    inirrnal   adiuinfK- 
imtion  of  analgetics  b*  contraintHcaied  after  the  first  twenty, 
four  or  thirty-six  hours,  as  it  serves  only  lo  mask   the  Jiymp- 
loniH.     If  relief  is  not  obtained  at  the  end  of  this  time,  and 
uirgicdl  measures  have  been  delayed*  they  must  now  be  in* 
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sistcd  upon,  nnd  a  free  section  of  the  tmu«s  involved  muA 
be  made.  The  use  of  the  ice  coil  should  no:  bu  persisted  in 
for  more  than  forty^ciifht  hours;  if,  in  spite  of  its  ute,  iha 
pail  contitiues  severe  and  the  maiitoid  i*  lender  upon  pre*- 
Bure»  or  even  \i  there  is  nolendcrnes*,  it  ihc  pojticro-ftuperiur 
wall  is  depressed,  the  process  has  almost  ccriatnly  cjurmJed 
1c)  the  piitruiiLilic  sjijces  iil  lliis  sirucimi.'.  ;in<l  a|icratioii 
^h^)uld  fiol  be  deUyed^  Eteganltng  the  value  of  Wilde's  in- 
cision in  these  cases,  1  can  only  say  that  I  never  employ  the 
ineaauic,  11  Ihc  syinploms  do  not  seem  prominent  cikouf^h 
to  warrant  the  opening  of  the  maitoid,  incUion  of  the  over- 
lying parts  on  its  anterior  surface,  which  forms  the  posterior 
and  superior  walls  of  the  meatus,  is  ihc  measure  which  wilJ 
ino5l  prohalily  give  relief,  ll  certainly  prissessr*  all  ihr  ixrne- 
Ats  of  the  external  incision,  brjth  ns  rcg'trds  the  relief  of  ten- 
sion and  depletion,  and  may  very  properly  be  employed  as  a 
la^t  resort  before  opening  the  mastoid  process.  In  this  chss 
oi  cases  I  think  we  can  not  too  strongly  insist  upon  an  early 
mastoid  operation  if  the  symptoms  do  nut  di^apyiear  promptly. 
The  advant:tges  iA  this  artt  not  only  the  immcxiiace  relief  to 
the  present  condiiion.  but  also  the  ccrtaiiuy  with  which  a 
siihse([urnt  cl]ru:ifc  pimilt-nt  utiti^i  mtilia  Is  ]>n?venie<!-  Un* 
l<'!s*i  checked  hy  radical  nir-itiurrs^  thr  ;»FTrrli[ni  is  alTiiosC  txT* 
lain  to  be  followed  by  a  chronic  otonhora.  although  tlic  pres- 
ent attack  may  be  recovered  fn>m.  Where  an  operation  I5 
pcrtarmed  early  we  i:sijally  avoid  this,  and  itic  period  ot  coiv 
valcscence  is  much  shortened.  Another  advartace  is  that 
recurrence  is  decidedly  uncommon  in  cases  operated  upon, 
wherens  tho^e  c:tses  which  recover  without  operation  arc 
spL'cially  prone  to  recurrence  oj  the  condition.  Operatinni 
l(»o]}1ain  di~aiLia^r  llinmgli  the  meatus  ran  ni»t  btr  advi^rd  ; 
no  doubt  in  some  instanrfs  they  arc  svicccssful.  but  Ibc  en. 
gorgcnicnt  of  the  parts  is  so  great  that  the  harmorrhagc  must 
be  considerable,  and  in  the  narrovr  field  ol  opcrrilion  this  pre- 
sents an  alruLi&t  insurmountable  obstnele* 

2-   C[[ROMC    TVPE. 

Ilndf'r  this  term  is  comprised  those  cases  whose  symp- 
toms depend  upon  ilie  change*  which  have  Taken  place  as  the 
rcAult  of  persj!ttcnt  !nllamm;iEion.  Thrw  cither  remain  con- 
stant or  increase  very  slovvly,  accordinif  as  the  conncclivc 
tissue  developed  as  a  result  ol  the  pathological  condition  is 
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pcrfccliy  quiescent  conditi'm.  or  is  sT^wly  un<lcr;toint: 
Mrcondsury  sclerotic  ckj:kTi^e:^.  Tlic  cuiulitioii  is  o<rti|jri »(.-<! 
undt^^  tht  gcoeml  term  **  rigidity  of  tAc  ossicular  chstin/'  and 
theaffcccion  Is  by  some  authors  dcriominatcd  as*'onU^  medb 
Mleroiica/'  Ouiiig  to  the  ircre^itc  in  librou»  ti«<tje  within 
the  middle  esir,  the  cnfirc  ossicular  cH;nn  is  c.irnVd  inward 
toward  the  iiitctu^l  waU:  ilic  Umi  pUic  n!  the  Maprs  is 
crowded  itito  llie  ov;d  vcindnu-.  cauMog  iin  ]iicre;L?>c  in  laby- 
rinthine pressure,  while  at  the  same  lime  the  outward  rooYc- 
nierit  of  the  mcmbruna  tympani  secon<laria  i^  impeded 
through  a  process  o1  a  ^imiifir  charucler  in  this  ri'gi*»n.  Wc 
have,  then,  the  bbyrinthiTic  fluid  subjected  to  a  permanent 
in  pressure.  No  doubt  the  ct^uiiilrium  is  partially 
by  the  pi&'^a^'e  of  Ihtr  fluid  thniugh  thr  channeU 
communicaliDg  with  iht:  subdural  ]yn^])h  spaces^  Where  Ihc 
increase  of  prcsHurc  is  but  mudcnttc  in  amount  ihi^  mav  ho 
iar  cfimpcfiAate  for  cbc  inward  movement  ol  the  stapes  as  to 
render  the  condition  of  equilibrium  pmctically  perfect,  in 
^vhich  case  no  aynriptoroft  arise.  More  frequently  the  in- 
crci54^d  tension  per$i(t£,  prodticin^  in  the  early  9ita^e«  the 
symptoms  characteristic  of  acute  labyrimhine  pressure,  while 
at  a  later  ijoifcid  evidences  of  atrophy  of  ihir  lernunal  fila- 
mrnls  of  ihr  Auditory  nc^rve  m^nifesf  ihcMiM-Ives,  rlir  con- 
tinued pressure  destroying  these  structures^ 

Pathology.— Following  ihc  same  general  ck^sification  of 
gross  pathotogiad  appearances  alrtiidy  described  in  treating 
of  chronic  purulent  otitis  media,  it  is  not  diflieult  to  under- 
stand how  in  each  individual  class  the  action  of  the  conduct- 
ing chnin  in  respi>nsc  to  :i^rial  vibraliiinj*  i*  iienon*Iy  inter- 
fered with.  Wc  may  classify  the  interference  with  sound 
IranMniwon  in  lliese  caries  ;».%  due  li*— 

1.  Simple  ordcma  of  the  mucr^us  membrane- 

2.  The  presence  of  localized  dreas  of  hypertropliy  due  to 
chronic  inHcimmaittin. 

3-  Adhesion*  either  between  the  various  members  of  the 
ossicular  chain  or  between  the  malleus  and  incus  and  the  iifc' 
tcmal  ivmpanic  uall. 

4.  Cicatrici:d  hands  in  the  membrara  iym|Kini,  Thr  mrm- 
branaiympani  itwrlf  may,  as  the  result  of  a  chronic  iiiflam- 
nialion,  prc55  the  rntirc  o>SK:ular  i:h:dn  Inward.  TkU  \y  spe- 
cially true  of  cases  in  which  a  lar^c  portion  of  the  membrane 
has  been  destroyed  and  the  marifin  of  ihc  perforation  coin* 
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cidcs  with  the  posterior  fold.  A  dense  band  frcquotitlr  de- 
velops here,  which  crowd*  cither  the  <itape«  or  Incus  iiiiv^rd, 
irau^iiig  serJiiLis  irn^uiirnirtiT  of  iiinctioii. 

5  Adhcr&ioiis  liniitrd  (o  the  region  of  the  stapes,  Thcw 
adhesions  develop  cither  het^veen  the  UkjI  plaie  and  the  ovM 
ivindow.  or  between  tKc  crura  and  the  walls  oi  the  pelvb 
ovalis,  or  Irom  dense  l>aiids  about  the  tendon  o[  the  stapedius 
muscle. 

This  classification,  ii  U  understood,  is  merely  general;  any 
of  ihc  condiUons  may  exist  sinfjiy,  or  several  may  be  pres- 
ent in  the  same  c:tf^e.  In  genentl  it  m:iy  he  ^iiid  lliat  tlic  ini- 
pairmcnt  in  hearing  and  tinnitus  undergn  but  little  ckinge 
in  those  erases  where  the  functional  disturbance  is  due  to  \ 
d^Oftit  ot  new  connective  lis?^uc  either  in  the  remnant  of  the 
membrnna  tympsini  or  between  the  various  ossicuIa  theov 
selves,  or  between  the  ossicle*  and  the  tympanic  walls- 
Where  the  drum  membrane  is  destroyed  over  a  large  area 
and  the  lining  uf  ihr  tympanic  cavity  is  exposed,  the  power 
of  audilic>Li  frequeml^'  varies  coiis.ide'ablv  at  difTerenl  times. 
Hiicli  changes  usually  dejiend  upnti  congc-stfon  ni  ihe  lining 
oE  the  middle  ear.  or  upon  an  accumulation  of  iuspt^aated 
secretion   in   the  deeper  portions  of  the  canal     In  many  of 

these  cases,  olthough  there  is 
apparently  no  dischartfc.  the  mu- 
cous membrane  has  not  under- 
pine  complfTlc  dermoid  trans- 
form a  i  ion,  a  nd  conseq  tic  n  tl  r 
continues  In  p<mr  iiiit  a  «rnalJ 
amount  ot  secretion-  This  be- 
comes inspissated  and  collects 
most  frequently  in  the  upper 
nnd  posterior  <iuadrant  directly 
over  the  stapes^  and  sometimt;^ 
*eriouftly  interferes  with  the 
movements  of  the  ossicle  iFfff. 
ii;).  Those  cases  which  suffer 
from  ireciuenlly  recurring  at- 
tacks of  congestion  of  the  lining 
mcmbrnnc  of  the  middle  ear 
with  the  production  of  a  slight  amount  of  discharge  arc  prone 
to  suffer  from  the  development  oi  cicubernnt  granulations  in 
the  various  portions  of  the  tympanic  cavity.     This  is  panfcu- 
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larly  true  where  proper  attention  h  not  paid  lo  ckanlincss. 
the  continued  action  ul  heat  and  inoustiirc  lavoring  the  dcvcU 

|u)jm«itt  o]  exuberant  i^rAiiubtions> 
Symptomatology, — The  symptoms  to  which  these  changes 
give  rive  tonsist  usuallv  in  an  irapairmeni  o£  function  of  ihe 
iirgao,  cither  tii  a  ctinsiij  era  tile  extent  r^r  iinly  to  a  slight  de. 
grcc-  As  wc  have  said  before,  imp-iirmcnt  in  hearing  folln*- 
iiig  purulent  inHamiiiation  is  le^s  marked  titan  v^  hen  it  occurs 
AS  ttK  result  of  A  nonsuppurnlivc  intti^mmaiion.  The  pres- 
ence of  subjective  noises  is  not  a  symptom  oi  as  much  im< 
portancc  in  these  cases,  aa  ihey  are  seldora  so  prcmirem  as 
^b  la  give  serious  discomfort,  and  unless  spemlly  inquired  into 
mny  not  be  mentioned  by  the  patient  himself.  Attack*  of 
xiddiiie^  aif  ot^casiiHially  compbined  o(,  u*iu;iHy  1o)lowir|^ 
v>mc  manipubtinn  nbuut  the  ear,  such  as  the  insertion  oF 
ic  inslrunicnt  into  ibc  canal  for  rlf^ansing  it,  or  llie  use  i>f 
syrinjre.  In  these  instiinces  wc  usvially  tind  that  the  licfld 
the  stapes  is  exposed.  From  the  above  eiassihcation  of 
the  affection  we  ore  now  considering  ni>  dischar^je  is  present 
in  these  casein  The  canat,  howi^ver,  is  seldom  perfectly  free 
(nun  fi>reign  mntcriaL  The  exposed  mucous  membrane  ex- 
/(iliates  i\3  supirrficia]  epillielluni,  which  accunuilatr*  tvlihin 
the  mcatuii,.  r>r  :tithrrrs  In  l1i<-  w;ill^  ;is  linn  yelliiwivh-white 
tor  brou'iitsh  scales.  These  masses  frequently  adhere  quite 
firmly  to  the  walN  id  the  meatus,  and  upon  separaiiu;:  tbeni 
denuded  arcn  remains.  The  pre*ience  of  this  de«quam;ncd 
laterUI,  loKcther  with  the  moisture  normally  present  in  the 
V:.-innl,  favors  the  development  of  the  various  forms  of  aspcr- 
^iltus,  aiusing  a  slight  discharge,  or  in  sevt'r*^  ca!te*  ;in  ;icule 
xtcrnal  otitis,  with  the  attendant  symjUnms  of  pain,  etc. 
riii;  hiMriijg  i-^  lI^nally  fairly  cunstanl.  any  vaiialiou  from 
,lii^  condition  being  coincident  with  congestive  changes  in 
;lic  upper  air  passages,  as  when  the  individual  sufllers  from 
in  acLitc  corvKk  or  from  an  acute  naso-f}haryn£j;itis. 

The  development  of  cholesteatoma  may  inanifes^t  itself  in 

:aM5  which  have  remained  quiescent  for  a  long  period*    In 

certain  ca*es  the  superficial  epithelium  of  the  c;inal  migratM 

into  the  lvrnpanicc;iv?ty  iu»d  rrphtcesflir  |iavf  nif  nt  I'pillieliuin 

4i(  the  mucous  membiane.     These  epidenual  cells  are  deveU 

4>|icd  Willi  imusu^l  rapidily  Autl  as  tpitckty  thrown  ofl-     As 

ttie  result,  the  tympanum  \s  hllrd  with  a  mass  of  epithelial 

cells  which  steadily  increases  in  size  and  exerts  greot  pressure 
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upon  the  surrounding  bony  walls.  The  miLStoid  cells  nt  i 
kicr  period  arc  invaded-  The  pciri] titans  between  tlic  pneu- 
matic spaces  are  broken  down,  converting  this  scries  of  siuall 
cavili«  into  one  large  eavily. 

Such  a  rnnss  miiy  ptx)duce  no  distincHve  symptoms  oriiU 
ihe  tynip^miim  becomes  acutely  inflamed  from  name  catiM:. 
when  the  sudden  incrca.^c  in  volume  due  to  the  dbsorptaon 
of  the  products  oi  Ibe  inHammalory  process  induces  acuic 
symptoms  referable  to  the  mastoid  or  middle  ear. 

Where;  a  f^uppumtivc  innammaiion  has  existed  for  a  lonj; 
time  a  condensing  osteitis  of  the  m:iKtoid  nut  uncommonly 
occurs.  This  may  continue  after  suppuration  in  the  tyrn. 
|januni  )v,i\  ee;ist-d.  The  musToid  ihen  becnimrx  ihi:  smi  (if  in- 
tense pain,  eiiher  corMant  or  p^^:l^y?im^l,  wtiilc  iieilhrr  the 
mastoid  nor  middle  ear  presents  any  evidence  of  acute  iiiflain- 
mation.  The  possibility  o(  such  a  proccs*  should  always  be 
bomctn  mind  when  persistent  ncurnlgia  of  the  mastoid  region 
is  met  with  In  a  subject  vrho  has  su^cred  from  a  purulent 
otitis  at  any  previous  period. 

In  this  connection  it  mii^ht  be  mentioned  th^i  in  any  case 
of  persistent  facial  neuralgia  of  obscure  origin  tlie  car  should 
alway!^  be  examined.  I  have  found  in  cii:sf.ii  coming  under 
obscrv'ation  ior  some  aural  alTcction.  that  frequently  the  treat- 
mcnt  of  the  car  has  arrested  the  attack  of  facial  neuralgia,  and 
Ihc  paiienTs  have  o!  thrir  own  accord  asseverated  the  facts. 

U  should  be  remembered  that  a  suppurative  inlfammalion 
in  early  tnlancy  may  leave  do  evidence  in  adult  life  except  a 
minute  pit  or  f>pening  above  the  short  process  of  the  n^allcus. 
In  ihese  cases  in  particular  the  remains  of  ilie  former  iiffee. 
lion  m^y  province  the  ?*yitiproms  in  question, 

Diag'nosis. — A-  Pftyskai  Ejiamirtatwtt. — The  coudiliim*  as 
revealed  by  an  examination  of  the  part.v  i*  <)f  but  little  sctv- 
ice  in  estimating  the  degree  of  impairment  of  hearing,  or 
the  relation  bctxvecn  this  impairment  and  the  trouble  present 
in  the  middle  c:ir.  It  \s  onlv  by  a  Uiorou);;h  functional  exami- 
nation in  connection  with  minute  ocular  inspection  that  we 
can  corrrcily  judge  as  to  bow  much  of  the  interference  will 
functiun  dcpriu1%  npoti  the  changes  wilhm  ihr-  IvmpanuTn,  »\ 
distinguished  from  that  caused  by  the  labyrinthine  involve* 
mcnt- 

B.  Funcehftai  iixamtHatwH. — Where  the  middle  ear  alone 
is  affected,  the  examination  by  means  of  musictti  tones  and 
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le  ordio^iry  tests  for  lic-^rins:  yields  results  characterislic  ol 
obtflniction  lo  fiuiind  concltjclion.     These  ;iru  elevation  ol  Uic 

twcr  lone  limit,  very  slight  lowcrinpf  o*  the  upper  tone  liniil, 
or  ijo  deviniion  from  the  norm;*l  st:iiu1;)rd,  mCTf:i?H  bone 
comlitclitm,  ;in[K  li  ime%ii(1r  filuuc  i«  :if)cclr<.1,  a  blc-mli/ation  to 
p he  affected  mJc  of  the  vihratiu}^  luDJiig  fork  hdil  u|>on  the 
lorchcad  in  the  median  line.  Moreover,  ihc  impairment  is 
usually-  restively  greater  lor  the  voice  than  Eor  sharp  Nounds, 
such  »s  those  of  the  watch  or  acoumcter.  The  degree  of 
impairment  for  spoken  or  whisiperec!  words  is  proportinnnte 
to  llie  lieit{ht,  in  the  muMotl  sc.^lc,  to  which  the  rclatii^c  dura- 
tion tjif  itir  and  bonr  conduction  Is  reversed,  the  inversion 
C3clefidiii^  to  tile  tipper  miles  when  ihe  tfr'grec:  uE  iiiip;^irTiienl 
13  marked,  but  alfc<;ljng^  only  the  lawc^r  purtlun  of  the  scale 

hen  this  impairment  h  but  moderate. 
When  the  bbyrinih  has  become  involved  we  have,  in  ad- 
dition to  the  evidences  of  interlcrrcncc  tvjth  sound  conduction, 
certain  signs  characteristic  of  chan^^es  in  the  lower  portion  of 
iTie  cochlea.     The  upper  tone  limit  i^  almost  ]nvan;tbly  hiw- 

tcrcd  to  a  marked  extent,  usually  below  30.COO  V.  S.     Where 
the  elevation  of  the  loiiver  lone  limit  remain»  the  same  as  in 
Untxim  plica  ted    ui*e?i.   idksuliile   lK>nc    conduction    is   usually 
diTiiiiuHlicd.  and  this  is  always  the  case  when  serious  labyrin* 
thtrte  involvement  is  present.    Occasionally  it  may  be  normal 
or  increased.     The  tuning  fork  held  upon  the  vertex  is  sel- 
dom laterati/ed  to  the  poorer  car.     The  important  diagnostic 
te&t  is  an  observation  of  the  rclatiDn  between  the  Impairment 
wior  whispered  or  spoken  word*  and  the  ]»o«iion  in  [he  musi* 
^feal  scale  at  which  the  reversal  between  air  and  bone  conduc. 
Blion  <:eaibe«.     It  will  he  fcitind  that  where  inipaiiment  Is  due 
chiefly  to  labyrinthine  changes  the  impairment  of  hcnring 
will  be  very  marked,  while  tiic  ratio   between  nir  and  bone 
»i>duction  will  be  reversed  only  lor  the  very  lowest  notes. 
In  such  instances,  even  i\  the  -abnormal  tension  in  the  scnind- 
tnductiug   mechanism   can  be  corrected,  sufhcient  changes 
lavc  taken  place  in  the  percepiite  apparatus  (o  render  these 
'measures  of  but  little  value  in  improving  the  hriiring. 

Prognosia^— Tl^e  disease  undei  discussion  is  usually  more 
amennble  to  treatment  than  any  other  form  of  chronic  tym- 
panic inRammalion.  If  left  to  itscH.  the  majority  oJ  cases 
either  do  not  progress  at  all,  or  delerioraiion  is  so  slow  as  lu 
enable  us  to  pn>misc  that  it  will  cause  but  little  increased  in- 
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convenience  in  the  future.  A  ccrt.iin  proportion  o(  these 
ca^o  improve  Mpontanctiu sly.  This  is  particularly  ln»c  in 
children  or  young  adults,  the  continued  raissage  of  the  parts: 
M'  Unr  sonorous  vibrnlions  to  which  ihry  »re  *ub)cci«l 
j^radually  Mretchlng  ihc  aclhrsinns  or  causing  their  rcsorp. 
lion>  After  the  age  *>i  ihirfy  or  ihirly-firc  this  )>rol}itl>ly  mrvrr 
ukcs  place  spiijiuncously.  AUer  proper  treatment  the  c^i- 
diiioii  seldom  recurs,  and  any  improvement  is  likely  to  he 
permanent,  it  being  more  probable  thai  the  condition  will 
et'cn  improve  ;n  subsequent  years.  The  degree  of  improve- 
ment to  be  attained  depends  morfc  upon  the  decree  of  laby- 
rinthine Involvement  than  upon  any  other  one  cIrcumKianee, 
h  tills  is  ronstdcrabic,  ni<?aMir(-<(  direcird  lowarci  ihe  micidtr 
cjr  probably  ags^ravatc?  the  condilion  rather  ihan  benefit  ii. 
ThU  is  ^edally  true  ot  »urg!c£tl  measures  Certain  ca»es 
c^me  under  observation  on  account  ol  a  sudden  impairment 
ill  audition,  ond  cxaminLJtion  may  rcvcat  serious  inicrfcrcnec 
with  the  labyrinth.  Where  these  change*  are  recent,  meas- 
ures directed  to  the  middle  e:ir  arc  oot  conlraindicatcd ,  since 
the  disturbance  within  the  labyrinth  may  depend  upon  som« 
recent  change  In  the  sound-conducling  mechimism  which  has 
not  advanced  to  such  ^n  extent  ns  to  rnider  the  removal  of 
the  cause  incfTectuat  in  relieving  the  cimdilion. 

Treatment— Where  the  symptoms  depend  upon^wciling 
ot  the  mucous  membrane,  measures  directed  toward  the  ^cgl^ 
lation  of  the  habits  of  life  especially  are  among  the  first  indi- 
cations.  Next,  the  condition  ol  the  upper  air  passages  should 
be  thoroughly  investigated  and  any  obstructive  condition 
correcle*)-  This  is  particularly  true  where  (uticiional  exami- 
naiion  indicates  Ubynnihinc  interference,  on  account  of  the 
itilimaii.'  iclaiion  between  the  vt-noim  rcrtum  currrnl  from  the 
labyrinth  and  that  from  the  n.nsal  pas^vige^.  If  these  tnras. 
iirc9  are  not  successful,  topical!  applications  to  ibc  lining 
membrane  of  the  middle  car  ar<:  to  be  instituted,  Thc^e 
should  be  ol  mildly  astringent  character  at  fir&t,  the  strength 
being  incrco^d  ii  necessary.  It  is  interesting  in  this  connec- 
tion to  remark  that  although  the  membrana  lympant  mav  he 
almuHl  (umplctrly  dfMr<iyrtl>  ii  n-sli*r.'iiion  of  the  lumen  ot 
the  Eustachian  inbc  To  its  normal  calibre  will  frequently  re> 
lieve  the  symptoitiv  Thi>  depends,  no  diKibt.  U|K)n  the  re- 
moval ol  obstruction  to  the  venous  return  current  from  llic 
tympanum.    The  condition  within  the  Eustachian  tube  cither 
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ay  yield  to  simple  inftation  or  may  demand  the  u«  of  sotne 
tiiroubtirig  vapors,  atk]  in  ihe  more  severe  cises  it  may  be 
nrce^wary  to  resort  to  the  bnu^ic. 

\Vc  should  never  lost*  M^lir  of  one  fact,  and  that  h  the  ex- 
tienic  AusccptiUility  "f  iIidm:  <:asr*s  In  I  lie  dE^^elopiiienl  »1  onr 
of  the  TC^cUblc  molds.  This  itiAy  keep  tip  a  chronic  conger* 
tion  of  Ihc  Unio?  membrane  o{  the  middle  ear  in  spite  of  the 
treatment  already  tni-'Tiiioncd,  and  we  should  alway?  be  cen 
tain  tliai  ttie  meatus  i^  lit  a  fairfy  ascphc  condition  in  order 
that  this  factor  may  be  eliminated.  Where  hypertrophic 
changes  arc  nioie  extensive  and  smuU  aggregations  ol  ncwly- 
(iimetl  itsKite  ar«r  ftitiml  in  any  locality,  these  may  be  dc- 
yed  in  »itu  cither  by  the  poienlial  cautery  or  hy  chemicid 
aifcnis,  but  ihcy  arc  ^cldi>m  Inigc  ctnoiigh  to  be  remuvcrd  bv 
means  of  the  curette  or  snnrc.    Occasionally  A  small  cru5t 

■  will  devel(4»  in  the  upper  posterior  quadrant,  directly  over 
the  region  of  the  oval  or  round  windows,  preveniinp  ihe 
tran&mUsfon  of  a^rl:il  vibr^tii^ms  to  the  bbyrinthine  fluid. 
B  Such  am  obstruction  may  be  removed  by  the  forceps,  curette 
^fur  syriit^e,  as  stcuis  iiulicaird  in  the  pellicular  case,  h 
should  be  Tcmcmbcrcd  that  ihc  removal  of  such  ;i  mass  tray 
be  followed  by  a  lecurrcncc  ol  the  discharfje,  and  it  is  wise 
to  mention  this  fact  to  the  patient  i>etore  operating. 

Where  the  tense  mnrgin  ol  a  rcmnnnt  ol  the  mcmbntna 
Lvmpani  displaces  the  ossicles  in  any  manner,  the  division 
\i  Ihc  (old  by  means  ol  the  knife  is  frequently  followed  by  an 
fastonishinfT  improvement  in  function.  The  section  can  be 
lade  under  cocidne  an^fsihcsia.  and  if  proper  aseptic  precaii- 
lions  are  observed  in  prepjiring  the  field  of  operation,  the  pn>- 
lure  \%  ftillowcti  hy  no  discomfort  It  is  frequently  ucces* 
iry  to  repeat  the  section  .*rvcral  limes,  the  parts  rcuniiin;; 
ttUcr  division-  They  do  not.  however,  unite  ihnmghout  the 
entire  Icngtli  of  the  incision,  and  by  repeating  the  procedure 
the  tension  i<  gradually  relieved.  When  an  obstructing  band 
can  not  be  exactly  located  in  those  ca*es  where  the  (Entire 
ossicular  chain  rcmain^p  and  other  measures  have  faiird  tu 
effect  the  desired  impnivemeiil,  il  Is  wist"  to  trmovc  the  re- 
mains of  tl>c  membiana  tympdni,  together  with  the  two 
Bbrgcr  ossicTes,  thus  exposing  the  round  window  nnd  the 
Mapc*,  the  latter  ossicle  beini;  dealt  with  according  to  the 
condition  found  upon  inspection*  This  plan  i«  advf>caied 
after  considerable  practical  experience  in  cases  of  this  char- 
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acter;  anH  nitbotigh  relief  tssoni<*Hnir«<ibi:unrd  by  HivMbg 
r^hcr  blindly  various  constiicling  bauds  which  lie  bryciod 
(tie  field  cf  vUion,  bul  arc  kinvwii  lobe  f)rc»cnt  from  the  por- 
tion which  th<  ossicles  ;is$utnc,  wc  seldom  obtain  sutliciciil 
ameliomlion  lo  be  saitslnctory  ckhcr  to  Ihc  surgeon  or  to  llic 
p.itient,  und  at  IcDgih  report  to  the  more  complete  opera- 
lion  ^ilrc^dy  mcnitoocd.  It  if;  wi^  therefore,  to  make  ttb 
the  operation  of  election.  »nd  in  elimin^iie  thoroughly  all 
interfereace  ^ith  terisdon  lo  the  coiidticiing  chain  at  a  single 
"IKTmtifin, 

Where  the  alapcs  is  exposed,  Ihe  incudo-stapcdi;kl  anicub- 
tLon  tiavJng  been  destroyed,  ^vcrol  plans  of  treatment  are 
open  1o  us.  Ihti  simplest  is  auto-mobili:(atton»  by  inscrtii^ 
an  artificial  drum  membrane,  such  as  a  small  disk  of  paper  or 
agnail  pledget  of  cotton.  ThU  i<  applied  uiih  the  forceps 
or  cotton  holder,  so  as  to  rest  up*in  the  head  of  the  stapes,  iheI, 
bv  increasing  the  surface  prescrued  for  the  rrceplJon  uf  a^rinl 
\ibialii>Ei>,  uuDHeH  thtrm  to  exert  a  nmre  powerful  force  u|khi 
the  stapes.  Decided  impravcmcnt  h^s  lollovbed  this  plan  tn 
several  cases.  Where  manipulation  by  means  of  The  probe 
>hf»ws  that  the  stapes  is  hntily  fixed,  it  is  well  lo  break  tip 
these  adhei^ions  by  mampulation.  the  knife  bcinj;;  employed  to 
divide  the  more  dense  bands  H  necessarv.  The  technique  d 
these  operations  will  be  described  in  a  chapter  devoted  to 
the  opci^iivc  surgery  of  the  middle  car. 

Concerning  the?  advlsalitlily  of  the  extraction  of  thi^  stapes 
goiKJ  results  have  been  (obtained  in  these  rL-siduary  cascsv  It 
is  a  question  in  my  mind»  however,  whether  we  can  not  obtain 
similar,  or  even  better,  results  by  lenvin?  the  stapes  in  place 
and  mobilijTing  it  mechanically;  for,ahhouirH  I  have  removed 
it  a  number  of  times  with  good  results,  I  h:tve,  in  cnscs  pra- 
RentiuK  similar  symptoms  and  respordinp  in  the  srime  manner 
to  fLincHomil  tests,  seen  no  improvement  whatever  follow  the 
operation.  H  the  ealire  staptn  can  lie  removed,  il  can  cer- 
tainly be  mi*liil]/e<3,  and  thr  fiwil  plate  probiibly  transmits  the 
sonorous  waves  to  the  labyrinth  more  perfectly  than  di>o  the 
cicatricial  membrane  which  in  lormcd  after  its  removAL 
Where  ossification  at  the  stapedio-vcsiibular  articulation  W 
taken  piece,  the  removal  of  the  part  piecemeal  may  be  at- 
tempted. This  procedure  is  effected  cither  by  means  of  a 
sharp  spiion  or  bv  a  small  burr,  which  wears  away  the  thin, 
bony  Ijmcrlla  srparating  the  labyrinth   from  the  tympanum. 
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HThc  burr  ^lumUI  be  conical  hi  shape  ami  50  guarded  &s  to 
■  prevent  iu  L'litcriri^  the  la!>)-riiith  more  than  sl  milUmctrCt 
H^hen  the  loot  plate  is  perforated^ 

H       Adhedons  about  the  round  uindow  can  seldom  be  seen, 
Hl>ut  ihcir  presence  may  be  suspected  when  ibe  nkhe  ol  ihe 
HJciieistru    nilutic);i    i^  \urn)iindt;H   hy  hyperrrrvphicd  mucoii$ 
membrane.     Sicllatc  incision,  by  means  of  au  angular  knife 
inserted  into  the  niche,  wili  relieve  Icnsiun  hejc.  ;itid  la  he- 
Kqucntly  foUovrcd  by  improvement  in  connection  with  opern* 
tivc   procedures  about  the  oval  window.    Concerning  any 
a^gmvaiion  of  symptoms  which  surgical  measures  iti^y  in- 
luce,  I  can  orly  tny  that  their  occurrenca  i£  very  rare,  if  wc 
in  mind  the  rultr  thai  when  serious  bbvdruhine  disiurb- 
i^  ptesent  oppralive  tneiisures  are  contr;iiiiLlicaTeil- 
Where  Ihe  labyrinth  is  involved  the  infenia)  adminisira. 
tiun  of  pilocarpiue  often  relieve*  the  teusiiai  und  is  lulluwed 
by  ati  anaclioratton  o(  the  symptoms.    Alter  this  h:is  occurred. 
ii  lurtctionai  c:<am)naEloii  indicates  that  the  tympanic  lesion  la 
a  competent  cnu^e  ot  the  interlerence  with   Junction,  opera- 
tive measures  now  become  proper.     VVhtrt  ihc  rc"sidu;il  con- 
B  dition  if  pre»ient  in  but  one  ear,  the  effect  upon  the  organ  of 
Ihe  opposite  side  is  always  to  he  bnrne  in  mind.     If  the  oppo- 
site e;ir  become*  affected,  the  changes  first  met  wiTh  are  usu- 
^blly  liibyrinlhine  in  eharacter,  and  uperativc  measures  may  be 
imlicatcd  for  the  preservation  of  the  sound  organ,  iiltliough  the 
car  operated  upon  may  be  beyond  relief,     it  is  sometimes 
^ktatccl  that  intcrfercDCC  in  these  residuary  cases  may  be  lol- 
^owcd  by  a  recurrence  of  thedischarge»  but  it  ha>i  never  been 
tny   experience  to  witness  this,      A  discharge    Iron  an  car 
Bi^hich  h  the  «eat  of  a  residual  process  can  depend  only  upon 
^Khe  presence  of  somr  foreign  bt.idy ;  and  mt  opcrativi^  iiit-;i^ 
^Lres.  tl  proprrly  carried  out,  would  lead  10  the  devetopmeat 
^bC  thi>  condituTn— that  U,  to  the  deveiopment  of  bony  nc* 
Ifcrosia.  .^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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In  conricicring  ihc  anatomy  of  iht  car  a  detailed  descrip- 
tion oi  ihc  mtatoid  proci;ss  was  not  givtn,  il  «*cming  wbcr 
to  incorporate  tbc  iicccssxirv  details  in  the  section  pn  Discra^es 
_ol  the  Mnfjt(}id.  The  mastoid  portion  of  the  tefi)|>oi^l  bone 
an  irrc(;ular  conical  ntatn  of  osseous  tfssue  located  behind 
e  external  audliory  meatus  and  projecting  for  a  van-ing 
(!i*,i;intT  t«"][jw  iht-  Itrvcl  uf  il*  llin)r.  lis  luwer  estremjtv. 
forniin^  the  apex  of  the  conc»  is  covered  by  the  apoocuroM^ 

of  the  stcriio-m:kst(m] 
muscle.  This  musck 
is  attached  not  only  to 
the  tip  of  the  i^roc^'^it- 
but  also  for  a  consider- 
iihir  diM:incr  itlonfr  i'* 
inlcffjal  aspect,  Ahove 
1 1  ic  iuM:  rt  ion  itf  i  he 
muscle  upon  the  inter* 

ri«.   n6.^Thr  |mcum.<Ec  mt.toid.     The  «cii.n     "".'  ^^^^^^^  «<  ^^^^  ^^*' 
ihf>«(  Lhe  rvklivc  p>>jfioii  nf  [hf  lympunir  nnli     Coid    is  a  deep   llirrOW, 

and  moi^atil  imnim  to  each  nih*r  *nd  fo  tJw     -.^      i-_„  *.-       _ 

ii,tnc«nuu«rf^cr    umb^r^tficdmccLj  '^i*   chgastnc  groove, 

ivhich  lodnjes  the  oc- 
cfpiial  artery  and  fiirni^ihc!*  ailachmcnt  Jor  the  pfistenor  head 
f)f  the  diga>tTic  muscle.  This  tiony  mass  may  be  pneumaric. 
diploic*  or  sclerotic  ii>  structure.  In  the  pncrumaiic  niasfotd 
(FjjTh  ii6)  there  arc  numerous  air  spaces  tliroui^hout  the  entire 
mass;  t^se  arc  irrefularjy  distributed,  in  some  cases  lying 
almost  immediately  below  the  cortcK,  while  in  other  instances 
they  are  situated  at  considerable  depth  below  Ihc  outer  sur- 
face of  the  bime  and  am  specially  numerous  upon  its  anterior 
a?<ipcct ;  this  an1rr]i>r  U'^dt  of  the  mil  Moid  forms  ihc  posterior 
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wall  of  the  external  auditory  carifil.  htukI  when  tlic  cdU  are 
well  developed  ill  ihis  rcjjioti  the  tarliesi  evidences  lA  ihtrir 
iiivolvcJiient  111  an  iii!):imniutory  f>n.>c ess  appears  here.     One 
pneumatic  *p;ice  is  constant,  and  that  h  the  antrum.    This  cav- 
111}'  ifi  irrepiilarlv  pyramidal  in  sliapt-.  communicates  with  the 
ftvmpanic  vault  by  a  narrow  plottage,  and  varioE  considerably 
in  site  in  diffrrrni  individuals.     At  binli  the  antrum  it  ihc 
-only  spate  developed,  the  oiht-rs  tieing  formed  subsequcnily 
\Vc  not  infrci)ucNtly  fm'i  a  ^enmd  cell  of  considerable  si/e 
located  at  the  verj-  tip 
fo(  the  process;  the  out- 
i«r    bony    wall    ol    this 
Icpacc  is  often  very  thin 
lact  which  is  of  cun- 
^idervthk    clinical     im- 
port a  ikc. 

In  Uic  diploic  niav 

^toid  the  antrum  alone 

is  present,  the  remain^ 

injr  (K^rtion  cmMstin^ 

of  diploic  n&sue,  similar  to  that  Joond  m  the  other  cranial 
bones  {Fif;.  ii7)» 

Where  the  mniiioid  is  sclerotic  the  entire  process  coiiftlsiK 

if  a  dense  cburnau-d  m^ss  of  osseous  tissue  :  its  strurturr-  is 

tnifoim  throiiglitmt,  |>Tescnlii]jf  jiot  even  the  slightest  vestige 

of  a  pneumatic  ?space,  with  the  exception  of  iUl  aiUriim,  and 

even  this  may  be  of  small  si-re. 

Various  combinations  of  these  three  forms  may  be  met 
with  in  mflivtdual  ca5cs  ;  thus  a  sclerotic  process  may  have 
progressed  !o  a  certain  point  and  cea^d  spontaneously,  in 
whtch  event  ihc  irxibeculse  will  be  firmer  than  normal  and 
the  pneumatic  spaces  of  saiaU  si/c;  or  but  *>nc  or  two  air 
^^  cells  may  exist,  the  remaining  porli<jii  being  diploic  in  stnic- 

^m  Owin^  1i>  the  invariable  prcseuce  of  the  mastoid  antrum, 
H  its  location  ts  fi  miitter  ot  imporiaDCC.  It  ts  best  located  by 
^p  bearing;  in  miad  its  relation  to  the  supcriorand  posterior  walls 
^^  ni  the  external  :mdiiory  meatus-  If  two  lines  be  drawn — one 
horijtontal,  trjngent  lo  the  superior  wall  oi  ihe  cxlern;tl  audi- 
tory canal*  the  second  vertical  and  lan^eat  to  its  posterior 
wall- — rhe  iKiinl  of  their  intersection  will  be  the  apex  of  a  tri- 
angle  the  base  ol  Mhich  will  be  formed  by  that  portion  of  Ihe 
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c\irvii;nc-^ir  ouitiii^f  uf  tbc  (pcaius  iiiclutlcJ  Ijciwcrn  the  poinu 
of  tarajcncy  of  these  lines.     Tils'*  Iniiiij^lc  lie*  immcdidldi- 

ovcr  the  ;mtruin  and  an 
arlit'idal  openini^  wichin 
Uib  Kpnce  wilJ  «nt«r  the 
cavily- 

Another  ceil  which 
1^  fuirlv  confttanT  fs  th:it 
1  Li  I  ^c  p nru  matic  space 
lucJitccJ  at  the  tip  of  Ihc 
.-ipophysis  The  oultr 
bony  wall  of  this  cavity 
on  the  digastric  surface 
of  the  mastoid  is  oftCD 
no  thicker  than  parch- 
mcnc,  and  wht^re  the  mitf^ 
told  is  the  5<'ai  of  ;in  in- 
n;iiutiMUify     piocess    al- 


1/  K 

Tia.  nft^^H^lruTiUt  vciSou  rhrciugh  »  ^iiru- 
OiHlic  miktiui'l.  f.  Gino^c  for  lawn]  tinu^  . 
a,  MmUAA  biiliJEn  ;  /,  TjTai^tnic  iwJty  i  {, 

ttAKwtoi  A  All  uf  cKlcniftl  aui^  ;   ts;  Kr\  I'fclh 
of  inMrufiittnt    TrcirR   hiirlKv   ol  nuhlnid  to 


tended  by  the  (ormation 
4  pus.  the  involvement  of  this  large  s^pacc  may  be  first  evi- 
denced [>y  the  presence  of  diffuse  tumcluciion  near  the  mastoid 
onf^in  of  ihtf  siernu- mastoid  muscle,  either  on  the  cxtcmai  sur- 
face or  more  usually  in  the  digastric  lo^sji.  in  ivhich  case  the 
tumefaction  lies  immediiitcly  beneath  tlit  body  of  ibe  muscle. 

The  lelatiiiii  which  the  m;«s- 
trd<l  bcn%js  lu  the  tnintcranial 
eonteiits  is  oE  importance  in  the 
performance  of  ftiirg^tcal  opera- 
tions in  this  region.  The  to- 
pOjEjraphical  lelnHotis  between 
the  mastoid  and  the  tympanum 
and  craninl  fossae  src  best  con- 
sidered togethc-'j,-siiict  operative 
procedures  upon  the  mastoid 
process  arc  usually  demanded 
because  of  some  abnormal  con- 
dition within  the  tympanum. 
and  this  cavity  is  always  entered 
at  the  liaie  of  operation.  The 
roof  of  the  tympanum  is  formed  by  the?  jietro-NqiLimouv  suture 
and  support**  tht-  [fm[><>rn-s[dirnti(fla!  lohr  of  the  ccrcbnim. 
The  vault  of  the  iyui[iaiuun  and  niasluid  antrum,  ilieii.  aic  in 
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Klo,    114,^4.    Mfttloid    antrum;    1, 

Tcr1orwflJ!ofc<iem*l  cbjioI  ;  n\  tt. 
TuUi  {if  iiihtiumciit  (r-iiii  ^viii/Kr  uf 
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relation  Abc^vc  lo  ihc  middle  cranial  foftfia  :  hence  uny  ]>r»duct 
oi  inflammation  pnsMng  ibraugh  ibc  rtwF  oJ  the  tympnnum 
enters  this  port  ion  o1  the  cranial  cavity,  alter  which  its  con- 
veyance alonff  ihe  SLiperior  surface  oi  the  petrou!,  pm-iiun  nf 
the  teu)|>i>ral  bone  to  the  region  of  the  medulb  'm  exceedinj^ly 
simple.  A*  thL*  m;i¥toid  anmrm  h  but  an  extension  bnclcward 
ui  tlte  vAvill  at  iTic  lynipaiuim,  its  iiilracraniai  jt-laiioiis  are 
the  simc  ;i9  ;irc  those  of  the  lynipanic  vmill.  The  mnsloid 
cclb  arc  also  in  relntion  with  the  meninges  ol  the  posterior 
cerebral  and  the  cerebellar  lus^ic.  tn  cases  of  intracramjl 
involvement  complicaiinff  uia^loid  intlammation.  the  process 
is  uBually  conlined  t*»  meninge?  coverinjj  the  posterior  cere- 
bra!  lobe  or  the  cerebellum.  When  extension  take*  place 
through  the  riK>f  ul  the  lympanuin  the  eoiiienls  of  the  middle 
cranial  fcissa  is  usually  involved. 

The  internal  surfaccof  the  mastoid  process  presents  a  deep 
groove  for  the  lodgment  of  Ihc  btcral  sinus.  The  distance 
which  this  vc&scl  may  extend  into  the  mastoid  varies  in  indi* 
vidual  cases:  usually  it  lies  be- 
hind  the  antrum,  and  in  some 
instances  the  bend  of  the  sinus 
j>^  fio  !^arp  ihal  the  acutL'  angle 
extends  forward  so  ns  to  He  but 
»  sJiurl  diManccr  Ix'hind  the  pLis* 
tcrior  wall  of  the  external  audi- 
lorr  meatus,  and  may  be  so  near 
the  suHacc  uf  the  process  aa  lo 
cover  the  antrum  (sec  Fig.  lao). 
ft  is  evident  that  ^vith  iht:  nnus 
in  thi^  po«ition  an  ariirici.il  open- 
ing into  the  ;»nfrum  rouU\  nol 
kiv  made  at  the  site  of  election 
for  entering  this  cavity  withuitt 
cxpasinn;  or  wounding  this  large 
venous  channel  In  Fip.  1 18  the  parts  are  so  placed  thai  the 
sinus  is  in  no  danger*  while  in  Fij;.  i  ig  it  could  he  avuided 
with  care. 

An  examination  of  numerous  specimens  has  been  made 
by  bcUh  Kiimer  *•  and  Randall  t  fi^r  the  purpose  of  determin- 


Flu.    ISO—/,    Tympanit     wtitT;    w, 

for  ]al4nl  tiititi ;  ti\  »■%  I'jLEh  of  m- 

Ur^mrm  (nam  ^uTfjifpfY miOffld  lo 
diiinftn.  In  thu  ra«r  thr  iiniiiuviiiM 
be  wiJULttfFfl  in  til?  oi>rialiuii,  (ro- 
ll Uu  ) 


•  ArcS-  f>r  t)tol,.  vol,  iTlii,  p-  31a 

i  Tniii.  o(  Ujc  Aiiici,  OlvE-  S^dcLj,  ifiql.  p-  tiS> 
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ing  whrrhrr  ihr  loiMiion  nf  thr  sinus  could  hr  positivcir  dc- 
cidt'd  by  cxccrnal  mca^uremi-ins  <A  ihe  skulL  These  rc- 
scarchcT^  prove  conclusively  lliat  extcmnl  measure mcnis  arc 
useless  ill  dctcrminirfT  ihc  site  of  the  iinus  This  venou* 
channc-T,  ihcn.  bcar9  an  iinponaiil  relation  to  the  mastoid  pro- 
cess, and  ii9  vanable  situation  nntn  always  be  bnme  in  tnitid 
in  operative  procedures,  XX'hen,  fcr  ftny  reason,  it  fict-ma  de- 
urat>le  to  expose  the  sinus  during;  an  operation,  it  can  be  done 
by  extending  the  opening  in  the  1»kne  backward,  care  being 
taken  to  avoid  the  I'emovnl  of  any  bonL-  hevond  ihi.-  occipilo- 
tcinporal  ,suhirc.  Thtz  groove  lodj^lng  ihc?  knee  of  the  sinus 
18  located  in  the  mastoid  procc^ts,  and  an  extension  of  thcopcn- 
in£to  the  point  oi  junction  between  ihe  occipital  and  tcmj>oral 
bones  afioni»  abumtanl  i^pace  ior  cxanunalion  of  the  Mnus  as 
well  as  of  the^  condition  of  the  poj^tetior  cranial  fo^sa  botli 
above  and  below  the  tctitoriurn.  This  Eiaicmeri  rcRardinjc 
the  evtensive  removal  of  bone  in  exposing  the  f;inu£  m^y 
seem  unnccewsary,  hut  where  Ihe  patient  is  aniemic  the  c«- 
posed  ?*iuu^  may  Ijc  itcacly  nnpiy  and  it^  w;ills  may  be  of  the 
same  color  u»  the  contiguous  meningeal  surface,  rcodcnug  its 
recognition  diRicult. 

From  the  presence  of  ihi»  vessel  it  \%  advt^ble  in  al!  oper- 
ations upon  the  mastoid  first  to  remove  the  corlcjc  as  close  to 
the  po&lerior  wall  of  the  canal  as  pofl&ible.  After  the  cells 
are  entered  and  the  topography  of  the  particular  process  is 
Ascertained,  the  opening  may  then  be  enlarged  as  much  as  is 
necessary,  but  the  cavity  should  Filway^  be  eniered  as  clow 
tu  iUln  line  a,*i  povsible. 

In  the  majority  of  gases  the  middle  cranial  foswi  ties  ai  a 
considerably  hi£;her  level  than  the  horizontal  ]>]anc  passing 
through  tlie  superi^tr  wall  nt  the  bony  meatus,  "Ihc  location 
of  the  fioor  of  this  space  is  commonly  above  (lie  plane  pass- 
ing through  the  temporal  ridge,  this  last  term  being  applied 
to  the  prolongation  of  the  roof  of  the  ayffoma  back^vard 
over  the  entrance  of  the  external  auditory  canal.  The  tem- 
poral ridge  was  for  A  time  eonsideml  the  upper  limit  of 
safety  iji  opening  the  mastoid  proccssn  Occasionally,  how* 
ever,  wc  meet  nith  cases  in  which  the  sc^uamous  portion  of 
Ihe  rcrnporal  bone,  instead  of  lying  almost  vertical,  is  consid- 
erably inclined,  lorming  an  acute  anjjlc  with  the  horizontal 
plane.  Wlien  this  occurs  the  temporal  ridge  overhangs  the 
entrance  to  the  meal u*  (Fig.  i2i).     UnJe&s  care  is  exercised, 


DEVELOCMKNTAL  CHANCES, 
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ftupcHor  mai^in  ot  the  can.il  will  uoi  hv  toncctly  liKjafrr!, 
Ihc  prominent  ridge  being  mUtakcn  h*r  il.  It  will  aaiiy  be 
sc«n  that  if  the;  chi&cL  h  no^v  applied  over  what  seems  to  be 
the  area  ordinarily 
««Iecte<l  for  perfo 
rating  the  cortoT,  the 
opening  will  besiiii- 
ated  aU>vc  ihe  mas- 
toid antrum.  £Lnd  tlic 
middle  crafiiaJ  kt^ta 
willbccntercd.  Oirc 
s)»ouicj  be  taken, 
ihereiore»  to  recog- 
nise this  anomaly. 
and  to  be  certain 
the      Mijjerior 

gin  oi  the  canal 
is  rcjilly  exposed  bc- 
lortf  the  bone  is  per- 
lorated.  In  youngf 
children  this  promi- 
nenee  of  the  tem- 
poral ridge  is  a  u^u^l 
cnnrlilum,  owing  iu 
ihe  exceedingly  oblique  angle  between  the  squama  and  the 
auditory  pbtc  (¥i^  6  and  122). 

In  the  infant  at  birth  the  miistoicd  is  but  poorly  developed, 
cocisistin*;:  usually  of  but  a  &in|r|e  cell — the  antrum.  It  muat 
be  remembered,  however*  that  there  is  a  very  laiKC  pneumatic 
space  in  fmmedfate  rebiion  to  the  tympanic  cavity,  as  the 
vault  ol  the  tympanum  In  the  child  is  mrly  as  lar^e  as  in 
lh<^  adull,  the  onmlIc*  inci»r:ivitig  but  little  in  sixe  frocii  the 
period  of  birth  ui  adult  h'fe.  Thi^  no  doubl,  rxplnins  the 
cause  of  the  pronounced  symptoms  found  in  even  the  simpler 
infUimmations  of  the  middle  ear  in  infancy  and  earJy  child- 
hood- The  inner  table  ol  the  cranium  is  excessively  thin, 
and  frequently  incomplete  in  places  aion;;  sonic  of  the  sulural 
line£.  The  vascular  supply  of  the  lining  membrane  of  ihii» 
pneumatic  spiice.  made  up  of  the  v;Lwlt  of  the  tympanum 
and  of  the  mnstnid  arrtrum.  is  very  free  and  in  close  annMn- 
motic  relation  with  (he  intracranial  venou-t  S]nu^e^.  For  ihl^ 
rca&on  symptoms  of  meningeal  irritation  arc  frequently  ob* 


Flo,  lai.-^AdiiU  tciifcporal  bore  in   Aliith  the  icm- 
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served,  even  in  ci  mild  uxxsick  o\  otiiis  medii  in  infftncv,' 
Agftin,  a  f^uU  lennination  is  probably  more  common  th^ti  wg 
aware,  due  lo  an  early  thn>inbouft  of  the  venous  sinuses, 
ir  to  acptic  mrrningiii*.  These  may  occur  eitn  belore  dis* 
charge  appcirs  in  ihc  rxicrnal  :iuditory  mc3iuy  and  perhaps 
wilhdiil  K|iri:i;il  iilEciitioii  having  liccii  Ciillml  lu  ihr  rAr,urilcw( 
the  physician  U  au.irc  of  the  iact  chat  otK  of  the  most  fre- 
quent causcii  of  hiti^h  temperature  in  young  Jnlaiit^  i%  a  middlc- 
e.ir  innammation.     A  rclcrence  to  Fig,  122,  which  is  a  dnw^ 

ing  of  a  specimen  in  the  posses- 
sion ol  ihc  author,  shows  hove 
capacious  ch£ft  pneumatic  space 
mny  br  ai  1>inh. 

The  dL'pih  ai  which  the  aiaa- 
tnid  atllnim  ]te%  varies  in  diflcr* 
cnt  C3SCS.  It  15  seldom  entered 
at  a  depth  i>I  \ca»  than  half  an 
\ticht  and  may  Jie  seven  eighths 
t'i  nn  inch  below  the  external 
surface.  The  only  ittnicture  oi 
importance  lying  within  the  mas- 
itiid  process  itself  Is  the  facial 
nerve,  ^hich  p^uri<(  nil!  thrnugh 
the  stylomastoid  foraoien.  The 
nerve  crosses  the  upper  portion 
ol  the  tympanic  mvity  in  the 
aquarductus  Fallopii,  and  leaves 
the  cavity  through  an  opening 
in  the  posterior  wall.  In  the  mastoid  its  course  is  downward, 
outward,  and  sUghily  backward,  crossing  the  line  of  the  po*. 
Icrior  tan.il  wall  nt  ihtr  jiincfitin  at  ihcr  lowr^r  and  middle 
third.  Since  ii  i^  deeply  pUccd  and  the  bony  wall  covering 
it  is  so  dense,  it  is  seldom  wovinded,  and  a  little  care  will 
enable  the  c^pt^rator  to  avoid  it.  Immediately  above  the 
aquxductus  Rnllopii  we  find  ihc  horizontal  scmicirculdr  canaL 
This  structure  can  be  injured  rmly  by  continuing  the  artif  ctal 
opening  Iwyond  the  level  ni  the  internal  wall  of  the  tvm 
paniitn,  an  accident  whicrh  need  not  occur  if  ordinary  care  is 
exercised.  The  same  may  be  safd  of  wounding  the  fadaJ 
nerve  in  itJS  pa!t!«age  thrmigh  the  aqueduct. 


Fio-  111-— lie  IjTtipmiiic  MiuU  4»ll 
muiotd  «mrum  a\  birlli,     d,  Kx- 

ttfnial  C4iijil  •«piru(p4l  From  mit- 
facf    i^f   V11I3I114        AJ    ill    lonrr 

cmrrmlty  «  tbe  iricmbrina  lym- 

rinc-     Above  lb*  rina  ("c  nmb 
Itui  fiUfL  incut  an  pinn\y  *ctin. 
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Etiology* — The  most  coainioh  cause  of  an  acute  inflaDi' 
maiiufi  ill  this  icgton  is  av  cxlctisiun  of  ;i  siiuilur  pmct:'^!^  from 
the  middle  ear.  The  primary  lesion  iruy  be  cUlicr  acute-  or 
chronic  in  character,  aliliough  il  is  probable  that  s  <tim]jle 
catarrhal  Lntlaininalion  diien  nol  involve  ihc  mastoid  process 
by  (;xten<ion.  Iti  cnses  where  the  masloid  is  invohcd.  durinje: 
the  course  of  what  has  seemed  lo  be  a  catarrhal  infammntion, 
il  is  believed  ihat  the  process  wiiliin  the  middle  e^r  has  al- 
ready i:h:ingc-d  in  th.^mcterimd  ih:n  tJir  involicmCRl  of  the 
fiiaslold  Uiis  ijccuirrd  a(  a  vciy  cdilv  sia^c  on  account  ai  ihe 
intCDsity  ttl  the  [uoccss,  which  ha.\  .ittackcd  not  only  I  he  mid- 
dle ear,  but  the  communk^tinfi:  pneumatic  chamber  a*i  well. 

I'rimary  mastoiditis,  alih<iu^li  uncommon,  ts;  occasionally 
seen,  flnd  tnay  follow  an  rxpnsurc  to  cold  or  a  traumaiism,  or 
mav  be  a  manifestation  of  a  tubercular  or  specifie  dutlhcsis. 
This  Luti  condition  h  probably  the  most  common  cause  ol  a 
primary  mastoid  inflnmniation,  a  (gummatous  deposit  occur- 
ring and  siibsiqiienily  breaking  down  In  the  chariirit^ristic 
manner.  InHamii.Tlory  c*lndili(ltl^  williin  the  meatus  may  hiIso 
exteiui  lo  the  mastoid  by  contiguity-  A  simple  ciicumsciibed 
inflammation  may  jjroduce  this  result.  c!ipccially  wlien  located 
upon  the  postcriiir  \^-all  o(  the  canal.  DitfuKC  exlcmiil  otitis 
may  cause  a  similar  coodilion.  Chronic  suppurative  iofUim- 
matlon  o!  the  middle  car  is  the  most  common  causae  of  an 
acute  m:iMoidiiis.  It  kc«tj«  cnriiniii  that,  from  ilir  intimate 
relation  which  exists  between  thr  m^sroid  cells  and  the  tym- 
liamini.  ihc  latler  cavity  may  he  the  smt  of  a  ptimlenT  in- 
flainmatjon  for  years  without  producing  a  »miUr  cGndition 
wkhin  the  mastoid.  From  some  sliffhl  cause,  frequently  so 
trivial  in  character  a3  lo  be  tinrecoE;nijted,  inlectinri  in  this 
region  occurs,  terminating  in  extensive  destruction  of  ihc 
O«$eous  tissue. 
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Pathology, — A  chronic  purulent  otitis  iiKdia  tauw:»  ocr- 
!aiii  changes  within  tbc  mastoid.  Jittcndcd  by  a  ihickcmng  ol 
Ehc  membrane  lining  the  cclU  anJ  an  incrca&c  in  the  vascu- 
larity. Thc*e  changes,  contimiin^,  lca<l  to  a  dcpoMt  of  new 
oascous  lissvic,  which,  in  the  moBi  marked  cuscs,  converts  the 
entire  process  into  a  mass  of  compact  bone  of  it^orv  like  con- 
>Ulrncit  and  i»blt1<;ratr!S  thv.  crils  rxmijilrldy. 

A}^ain.  implead  of  a  hyi>er trophic  change,  a  loc^l  necrosis 
may  result.  H  thiH  afifccE?!  u  \^Tgc  area,  a  ncquesirum  in  fornicti, 
which  iscithcrcxiuliatcd  spontaneously  or  dcmandsopt'nilivc 
mcAsurcs  ior  its  removal.  If  the  dcslniction  takes  place  over 
but  a  limited  area,  the  di^inlo^rated  tissue  is  dischartred  u^ 
pus;  when  moderate  in  :inKiunt  antl  a  free  exit  is  affordt^d 
through  the  external  andiion,-  c^nal.  tht-  copious  discharge 
from  [lie  canal  may  be  the  sole  evidt-nce  of  the  involvement 
of  the  mastoid  celK  1(,  howci-JT.  dmittage  is  not  free,  symp- 
toms of  pus  retention  arc  manifested, 

Tlic  presence  of  infectious  material  within  the  bony  cavity 
may  produce  several  results ;  the  simplest,  already  mentioned, 
15  a  copious  otorrha-a.  [f  drainage  through  tho  canal  is  im- 
peded, the  tluid  mus^t  find  e?cit,  and  evacuates  itself  spontane- 
oimly  u"h<^rc  the  Irast  reKi'it;mcc  is  offered.     This  mar  be — 

1,  Thrrmgh  thc'  r\termjl  mastoid  cortex,  cither  behind  the 
ear  or  in  the  external  meatus. 

2.  Through  the  cortex  in  the  digastric  fossa. 

■;.  Through  the  rool  o(  the  antrum,  or  of  the  tympanic 
vault,  into  the  middle  cranial  Jossa, 

4,  Into  the  posterior  crurifd  lossa,  usually  by  rupture  into 
the  ffi'oovc  lodging  the  lateral  sinus. 

When  the  cranial  cavity  ik  invaded  we  have  an  inflamma- 
tion of  the  meiiingrs,  which  may  be  difTuse  or  circumscribed h 
In  The  former  condition  a  [lurulenl  leplomenfngitU  result*. 
while  in  Mic  latter  an  epidural  abscess  is  fnrnied.  The  pro- 
duction 0I  an  epidural  abscc^is  secmH  to  be  an  effort  on  the 
part  of  Nature  to  limit  the  inflammation  to  a  circnmjicribed 
area,  the  infectious  material  being  wallcd  fa  on  .ill  sides  by 
sidhe«ion&  between  the  dura  and  the  adiacent  osseous  walU. 
Internal  rupture  is  not  the  only  manner  in  which  the  content* 
of  the  cranial  ravllv  may  be  invaded  ;  the  free  anastomodt 
between  the  bloorl  vessels  of  the  dura  and  the  pericranium 
may  furnish  the  avrnue  thniugh  which  the  infectious  itialrn,il 
may  pass  to  the  intracranial  contents.     It   this  manner   wc 
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in  addition  to  ihc  ivvo  conditions  already  mcri' 
rombosis  o:  tbc  Literal  sinuSt  ur  mi  nb^cc^^  wHtiin 
Ibe  brain  substance.  Unloriunntcly  Jor  the  patient,  these 
lesions,  instead  oJ  being  &ill;;lc^  frequently  occur  togctbcn 
thus  a  frinus  thrombosis  without  considerable  meningitis  i^ 
rare^  while  a  brain  abscet^s  i$  a  not  infrequent  nccomianiment 

rot  f  hr(>ni)H>%is  nf  rlie  sinns. 
Where  ru[^!urc  tnkes  place  upon  the  external  surface  of 
the  mutoitl,  it  is  commonly  suppoM'tl  th:Lt  aII  serious  danger 
of  invijivement  oi  the  intracranial  contents  is  nt  nn  end.  al- 
though the  ^tbacc^  may  not  be  mnncdiatcly  cvaeualcd  by  in- 
ki^on  of  the  overlying  soft  parts     This  is  nn  error,  particu- 
larly in  the  case  of  children.     Here  the  sutural  lines  bet^vcen 
the  various  portions  of  the  temporal  bone  are  not  completely 
ppssificd,  and  when  the  eiienud  Rirhce  of  the  temporal  bone 
IS  bathed  In  pu%,  inJecii^in,  either  iliroiii^h  the  suliira)  lines  or 
ilirouyh  the  iubstauue  of  ihc  Mjuatud  ilstdf,  is  liy  nu  nieann 
Bm  possible. 

I       I  hnve  rcpr^rtcd  one  case  of  this  chat^ctcr  in  a  child  find 
Rine  in  ari  aduiu*  while  scver^il  other  in$tance$  may  be  fotind 
in  otological  liternture,     In  children  the  presence  of  pus  be- 
neath Ihc  integument  in  the  post-aural  rcRion  does  not  of  re- 
ccsfity  indica(ir  a  peifonitiou  iliiuu^h  the  cortex.     In  lhe*e 
tung  suhjecl«  ri  collrelion  of  fluid  wiihin  the  tympanic  vault 
f/equently  makes  its  way  alon^  Ihc  supenor  v\all  of  eIic  canal. 
Lining  exit  front  ihe  cavity  through  The  Rivlnian  segment 
>y  dissecling  the  soft  part*  awny  from  ihc  bone  in  this  toca- 
ion.     In  VLTV  yoiin^  infants  this  is  by  no  mcnns  uncommoni 
'hilc  in  children  over  len  years  of  ape  it  is  occasionally  met 
llh.     Perforation  of  the  cortex  on  the  anterior  surface — that 
through  the  posterior  wall  of  ihe  b<"iny  mrains — may  occa. 
ionally  occur.    Spcinlaneous  cvucu;tlto]i  hrre  h  [jniUibly  due 
the  fact  that  in  ihe  particular  case  the  external  cortex  is 
thicker,  while  alon^  the  posterior  aspect  ol  the  canal  the 
pneumatic  atvitics  arc  well  ckvelopcd  and  thin-walled.    Where 
bequcatra  arc  formed  the  process  does  not  ditler,  except  that 
■h  addition  to  the  f^uid  collection  wo  have  a  forei^  body 
nhote  action  in  to  a^^ravate  the  changes  already  described. 
■The  same  remark  applic-s  to  the  dcvclopmeni  of  a  cholesiea- 
tomaidus  mass  within  the  mastoid  cells.     Tiiesc  epithelial  coU 
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Jeciioiis  are  raihcr  prone  to  cxciit:  a  hyperplastic  iofbrnma- 
tiun,  terminating  in  $c1cro»is  wUh  ob1ilcr;iiJon  ol  the  trabecuUe 
bciwrctMi  the  ccllit.  li  i*  t>nly  when  lh<?  mass  :innin«  consider 
able  »izc  that  acute  iiiflamrnalory  chmtj^es  aie  set  u^.  produc- 
ing A  tMtii  lit  ?iy^ij)Uiiii!i  cbaraLilciislu;  uf  an  acute  pn>{:r-vs  in 
this  region. 

The  cliokstcatomatous  dcpoMt  may  attain  such  a  »irx  a$  to 
cauK  absorption  <>i  the  posterior  vrall  of  the  can^li  con\-crtin^ 
the  mastoid,  antrum,  tympanum,  and  bony  mentusintoa&jnsk 
cavity.  At  the  same  time  the  concx  of  the  mastoid  l£  often 
sclerofted. 

Symptomatology.— The  pnirnitic^l  %ym]>tom  met  wkh  IS 
inlcnsE?  piilu  awr  the  ina-Htuid  poMion  ol  the  tcm^nir^iJ  hfNie. 
The  p^in  !*&  parficnUrly  v:ver<;  ;tt  nig^lit.  prevenliJig  n)cc[>.  It 
is  of  dull  c h;irji etc r,  deep-seated  ard  constant.  FoUowini^:  a 
painful  ]nH,-immniion  within  the  Tympanum,  a  change  in  the 
character  and  tocaiion  ol  the  pain  complained  oE  by  the  fa- 
licni  is  a  valuable  symptom.  The  degree  o(  constitutional 
dis1urb;incr  presentwi  is  i»/ten  entirely  nnl  of  propt^riion  to 
tlic  locnl  chaii^eK  The  fjAliriit  may  Ih:  well  iifiurished,  the 
tcmpet^iliire  normal,  and  Hie  piilM:  Ixjt  nlighlly  ^iccelemted, 
while  at  the  same  time  extensive  dcstrtiction  is  lakiri^  pWe* 
Where  the  dUcaac  compEicaics  on  acute  proccsN  wiihin  the 
middle  ear,  or  is  primary  in  ch,iracler,  the  temperature  is 
usually  elevated,  varying  from  995'  10  101,5*,  but  seldom 
higher  than  this.  An  extension  of  the  pain  to  the  temporal 
region  i«  rarely  cnmj>Uined  of,  it*  location  being  limited  to  the 
miisloid  process.  Where  the  c<'lls  arc  wrll  lievelopeil  at  (he 
apC3i,  considerable  diHicuIty  may  be  experieiu:ed  in  moving  the 
head  from  aide  to  side.  In  children  this  symptom  stiould  al- 
ways be  caretulty  investigated,  although  no  pain  may  be  com- 
plained of  in  the  region  ol  the  car-  Tenderness  upon  deep 
pressure  h  probably  the  moU  ch;4r:»cteristic  sign  of  the  in- 
volvement of  the  osseous  structures.  This  varies  considenbly 
in  location,  It  is  usually  mosr  nuirked  directly  over  thcan- 
tnim  and  i:loNe  to  the  ^lostenor  m:irgin  of  the  canal.  Occa< 
sioiLally  the  most  tender  point  will  be  found  at  the  lip  of  the 
apophysis.  Where  a  previous  aural  dUchar^c  has  bccti  pies- 
ent,  the  nccci^s  of  the  symptoms  referable  to  the  mastoid  b 
frequently  accompanied  by  a  ccasniion  of  discharge  from  the 
canal  or  by  a  diminution  In  the  amount.  In  young  children 
who  are  unable  tu  locate  exactly  the  seat  of  pain*  re&ll«aaii€55 
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nt  m^hl  ^lirtuM  alway<(  cxcifc  i^u!ipicir>n  if  it  folIow-%  the  ccs?^n- 
lion  ol  a  proJu^c  aural  di^cliargc.  Tumcbction  behind  llic 
aurick  is  not  common,  except  in  early  lilc.  CEdcma  of  the 
riyinp  soft  pans  is  more  characteristic  of  an  iiiilamrttation 
thin  itie  c^uai  ihaii  ul  liivulv^iiieiit  of  the  masttoicl  proccss- 
riucti];ilion.  it  netd  hardly  be  i^aid»  indicates  spontaneous 
evacualidii  r>f  The  puiulciil  contents. 

If  :.he  iEilr.iLrauial  ^ltuclulc»  ai'c  involvc^d,  the  ^^ymptrinii^ 
manifcsicd  depend  upon  the  particular  region  attacked,  if 
one  of  the  lar^c  vcfious  sinuses  becomes  ihc  seat  ai  un  inftc- 
tiituK  thrombus,  Ehe  teinp^ratuie  changes  arc  the  mo^t.  charac- 
lerifitic  evidence  of  the  condition.  They  consist  in  the  sud- 
den clcvaiion  of  xhe  trmpcraturc,  ihc  thermometer  frequently 
registering  14.14" '"'  105".  This  f li'vntion  persisis  but  for  a  few 
hours,  and  i<^  full<TWc:d  hy  a  ^ipnntancnijs  fall  to  the  iinnnal 
standard  or  even  lower  than  this.  These  intermittent  ricva* 
tions  may  (Jccur  scvend  times  during  the  day»  aiid  mny  be  of 
*uch  short  duration  as  to  be  unrecognized  unless  the  tempera- 
is  taken  frequently.  Followinj*  the  access  ai  ilie  fever 
re  is  profile  penipiraiion,  and  as  the  condition  :Klvanccs, 
well-marked  symptoms  of  ^*rhrrnl  sepsis  appe.ir.  The  paiii^rc 
becomes  i-crv  wtijk,  The  *^kJu  is  of  a  dull,  ashv  hue.  tfif 
pulKC  fei'l)l«?,  and  the  i]ieiLl;d  condiliitn  chjU.  iilt  (if  which  Jirr 
indicativ:!  of  profound  systemic  iidcclion.  U  emboli  arc  de* 
relopcd,  their  lodt^rrent  in  ihc  variou*  viscera  is  followed  by 
charocteriMic  symploma.  rhe  mtJst  common  site  ol  lodgment 
b  probably  the  lun^s.  cousintj:  a  septic  pneumonia.  When  the 
ihrombut  devehips  in  Hie  later:il  sirnis  it  frequently  cxlcnd^ 
di>wnw:Lrd  ini»  the  iruernnl  jiJ};;nhir  vtin,  and  its  presence  is 
revealed  by  deep  tenderness  aUmg  the  course  of  ibis  vessrfr 
logetKcr  wllh  tunief^ictiim  ahm^  the  anlenni'  border  of  tbr^ 
stcrDO-^lx^toid  muscle.  Whenever  temperature  changes  ex- 
cite suspicion  of  involvement  o£  the  sinu^,  the  region  of  the 
external  jugular  vein  should  be  examined  frequently  tor  con- 
firmamry  signs.  The  scnsorinm  is  seldom  disturbed,  except 
just  before  death,  where  thrombosis  alono  is  present- 
Where  lnv(»lvemeni  of  the  intracranial  sirucuircs  rcsnlts 
in  diflo^'e  meningiiis,  wr  have  iTitensr  headAche,  ph<]liij>bobia. 
1  hl^h  IcinperalLirc  wbirh  remains  ciinsfanl,  nausea,  and 
voniitin^.  Otitic  mcnhiKitis  nMially  involves  the  base  of  the 
bniin  rather  th^n  the  convexity-  llencc  a  slow  pulse  chanic- 
teristic  of  traumatic  mcninccal  intiommation  is  wanting,  the 
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cardiac  actioo  twins:  increased  m  rnpidity.  Panilrsis  of  ii^ 
dividual  inu»clc»  soon  appcnrs,  the  third  mid  ^ixtli  ocrvcs 
being  rD(>»;t  frcrquenUy  involved,  causinji;  eiil^er  sirabiftmus  cr 
p:iralysis  of  the  ciHary  muscle.  Rigi^iity  of  ihc  muscles  ol 
llie  neck  occurs  quite  early,  and  h  one  of  ihc  mosi  character- 
i\tU:  symplfjnis. 

Whirrc  the  iitcniiigiiis  is  loc^tli/cd.  constituting  »n  ciira- 
dural  cvImccs?^.  the  icmpcratui^  i^  usually  but  incderatcly 
ctcv&tcd,  seldom  cxct:cding  toc^.  The  chaTaclcnslio  sym- 
tom  is  localized  headache*  the  painful  rcgfion  corrcspondinc; 
pretty  closely  to  the  area  involved.  Paralytic  symptoms  du 
not  appc:ir  imiil  la(e  in  the  course  of  the  dl«eas«.  Rigidity 
of  the  muscles  of  the  neck,  vomiting  and  photophobia  are 
aUo  absent. 

The  occurrence  of  an  ;ibftcc5!^  witlnn  Ihc  cerebral  suIk 
stance  is  a  rare  Accampanimcnt  uf  acute  niastoid  inliammaiion, 
[[  may  be  uiiid  it  produces  no  symptom*  which  may  be  called 
charactc*risEic  until  it  has  attained  suthcient  siee  to  press  upon 
some  poT-tion  of  the  motor  tract.  lis  presence  should  always^ 
be  suspected  when  there  i*  a  persistent  luw  temperature,  to- 
gether with  crjnstant  headache,  increasing  asthenia,  and  pro- 
gressive hebttuile.  So  far  froni  producing  chLir:»  cleric  lie 
sympluins,  il  i^  rathrr  llu-  iibstTnce  nf  any  <:K;iraclrrislic  mani* 
(citation,  but  the  failure  of  the  patient  to  improve,  which 
5hould  always  excite  suspicion  ot  this  condiiion.  When  in 
an  iicute  mastoiditis  the  p;iin  diminishes  in  severity  and  as- 
sumes the  character  of  a  ^[encral  headache,  while  at  the  same 
time  the  patient  becomes  pro^ret^sively  dull  and  iinobscrrant 
of  his  surroundings,  the  temperature  rem^iinirig  normal  or  but 
slightly  cleviited.  invasion  of  the  cerebral  subst:ance  st>ould 
be  suspected.  The  ucciincncc  <jf  two  [ir  more  ai  llir^ir  inrr:t. 
cranial  conditions  in  a^socialion  is  what  renders  a  di.i^nosis 
ditliculL  A  brain  abscess  i&  not  an  uncommon  complicatiim 
«[  a  thrombosis  ol  one  of  the  large  venous  chanrels.  The 
thrrMnbns  causes  the  characteristic  intermittent  temperature 
and  mnsks  the  purulent  collection  situated  deeply  x^ithin  the 
cerebral  tissue.  It  is  also  common  to  fiti<J  c<m>;iderable  mcfiin- 
giits  with  riiher  cerehrril  abscrvK  nr  thrombiii^is  of  the  lateral 
sinus.  This  local  inllammation  prevents  the  temperature  from 
irtcrmitting,  as  we  should  exjietl  lE  Ui  dn  if  the  ^l^u«  alone 
were  invotvcd»and  the  fever  due  to  meningitis  may  render 
the  fluctuations  due  to  the  entrance  of  intectious  material 
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fo  iPi#*  circuUliiin  ar  fr«|iipiit   JnCrrvalii  rnlirc»ly  unrecog- 

Diagrnosis, — It  would  »ccni  tliai  the  rccogniiicm  of  the 
^l^iou  oi  tbc  osscou*  :*tniclun;s  immcdmtely  sunoundirijf 
lympanum  wouM  be  n  nmttcr  of  siiDpUciiy.  and  quite 
frequently  no  difiicuitv  is  experienced  in  making  n  diagnosis, 
*>n  ihe  oilier  hand,  we  meet  with  ca«fs  in  which  even  the 
initeii  txp^rt  observer  must  be  in  doubt  as  lo  whether  the 
pneumatic  cells  o(  the  mastoid  have  become  infected,  or 
■whether  the  acvcr^  constiruliotral  Nyrii|»tnms  iirc  tlursimplv 
lo  the  conditions  within  the  tjmpanuuip  There  arc  two  ^\^i\s 
upon  which  the  most  dependence  can  be  placed,  and  the  pres- 

CJice  of  both  is  a  certain  indtcation  of  nias:*>id  involvement, 
while  the  presence  of  either  one  alone  is  certainly  auspicious 

and  often  constitutes  the  sole  sign  upon  which  the  nece^Mty 

€>l  operative  tiealnunt  is  Imsed. 
These  two  signs  arc  : 

1      I.  LocaI  tenderness  upon  deep  picssure  over  the  niaintoLd 

fccgion. 

I     2.  A  deprc«5ton  or  sagging  oi  the  supcro-postcrior  wall 

Erf  the  canal  close  to  the  tympanic  ring. 

in  delermininsj  mastoid  tenderness  care  mu^l  be  laken  lo 
be  sure  that  the  pain  experienced  by  the  patient  upon  ma> 
nipulalion  is  really  mastoid  tenderness,  and  does  rot  depend 
npon  an  inllainnMlinn  of  Hie  exfernal  uinaL  N<]  error  need 
occur  if,  ^«  hen  the  eXsmin^lion  is  made,  the  cx.imining  linger 
U  pratjBcd  backward  and  Inward  upon  the  ma,stcid  justly- 
Hind  the  insertion  of  the  auricle,  since  thi^  manipulation  does 
not  move  the  fibro-carliiaginous  canal.  On  the  other  hand, 
if  the  finger  of  the  operator  causes  even  Ihe  slightest  move- 
ment of  the  auricle  or  of  the  meatus,  the  presence  of  an  exier- 
tn^d  otitis  m:»y  le;Ki  lo  error. 
The  tender  point  is  usually  silunlcd  over  the  antrum,  and 
may  \x  clo^c  to  the  miirj^in  n£  rhc  hoay  mentus ;  even  here  it 
is  not  ncccf^iLrv  to  ciusc  the  slightest  motion  of  the  soft  parts 
if  the  thumb  be  placed  upon  the  margin  of  the  bony  ring 
and  pressure  exerted  hnckward  and  inward.  The  tenderness 
elicited  is  unmistakable,  the  paticni  not  infrequently  cringing 

Ik  the  moment  when  the  pans  are  pressed  upon.  It  is  always 
wise  it-i  te»t  ihe  he;(Irbv  mastoid  in  thcr  saniK  m^mrier,  sifier  a 
certain  number  of  individuals  possess  whiit  may  be  called  a 
phjsiolu^ical  tenderness  of   the    mastoid    process.      This  is 
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prL>Ujblr  Our  lu  ;<  fure  (Ii%UiliuEi[in  iff  iher  seova-v  ofivr^  in 
ihU  luciiiioiL,  ^iml  H  a  riHtK-r  chuT^tcicrlsiic  ^Jmp1tlm  in  ncrv^ 
ous  and  hystciicfil  individuals.  OocasionaJiy  the  rc^^oa  of 
the  antrum  may  cKit  be  tcn<icr,  but  pain  ii  elicited  whtn 
Ct)G  lip  ol  the  in.i^iojd  is  subjected  to  pressure,  Merc  wc 
must  be  ciuiious  not  lo  be  misled  by  a  tenderness  over  ibe 
Eustachian  luE^c.  ThU  h  elicift^d  if  the  thumb  U  pressed 
upon  the  soft  part^  directly  behind  the  mimis  of  ihe  jaw,  and 
i%  almo«t  always  fourul  in  ca&e^  of  st^verc  tympanic  inflamma- 
tion. To  avoid  tlis  errur  it  is  only  necrs^.^^y  to  dirrcl  ihc 
preasurc  f>ackwaiil  upoji  the  lip  uf  Llic  maMoid  process. avuid- 
ing  the  soft  parta  im mediately  in  front.  Directly  over  ihc  iii- 
scnion  ol  (he  stcrro- mastoid  muscle  lenticrness  can  ahn<W 
always  be  elicited  in  healthy  individuals  even  under  normal 
conditions,  and  it  is  confiequenily  of  but  little  inomeni  as  a 
diagnostic  sisi- 

A  localized  tumcfactioD  of  the  posierosvpcnur  c;inai  wafi 
\n  evern  more  indicative  of  :nvi^lvcjTic-nl  of  the  ru^sinid  than  h 
tenderness  behind  the  auiicle-  The  examination  of  a  large 
number  of  specimens  will  shoi^  that  the  pneumatic  spaces  aic 
uttually  ns  Hchly  distributed  al»ng  the  sintcnor  bee  ol  the 
process— %\ high  constitutes  the  posterior  waU  ol  the  canal-  as 
beneath  the  external  surface  behind  the  auricle.  The  passage 
of  eammutiication  between  the  vault  of  the  tympanum  and  the 
mnscoid  antrum  also  lies  imm(?diaiely  above  nnd  he-hind  the 
iuucr  (."itrctuitv  of  the  buiiy  lULMtu^  ihc  piJSlcro superior  canal 
wall  at  thi^  point  forming  the  floor  of  the  pa»Aagr-  Thfst  es- 
plains  why  the  sigti  is  so  imporlant  in  r«l:ibli!shing  4  diapnoMv 
In  ihi*  cordiiion  wc  hnd  the  fundus  of  the  canal  much  tYditccd 
inHKC.OEily  a  limited  portion  of  the  membrana  tyinpnni  bcinc 
vifiiblcp  although  the  lumen  of  the  meatus  is  nortnal  in  other 
ftituation-i.  A  primary  external  otitis  Is  seldom  mci  with  in 
this  locality,  and  1  have  never  met  with  an  instance  In  which, 
when  this  sign  was  present,  nperariari  up^n  iht'  mastoid  difl 
not  reveal  the  presence  of  pus.  The  tumor  uliidn  Hie  canal 
U  extremely  sensitive  to  pressure  upon  manijuiUilion  with  the 
probe,  and  is  dull  and  bng-gy  to  The  touch.  The  presence  o^ 
a  lar^e  perforation  in  the  membrana,  through  which  secre- 
tion can  be  forced  by  autoin  Ration*  docs  not  necessarily  prove 
that  the  drainage  ol  the  mastoid  procetis  is  competent.  It 
will  be  remembered  that  the  upper  portion  of  the  lympank 
cavity  is  often  completely  shutoff  from  the  atrium  utider  nor- 


DIAGNOSIS:  SITE  OF  TUMOR. 


4-17 


Itiona,  and  when  ihc  part*t  ^uij^iccnt  ore  a-dcmatQus 

imation  complete  obstruction  is  Ircqucnt. 

In  Addition  to  tfu'sc  two  sijfna  there  is  usually  severe  pain, 

especially  at  iiij^lil;  or.  if  nut  pain,  sleeplessness;    the    lasl 

5>j  ii^jMum  U  especiully  nolicp;it>k"  in  chronic  cise^,     To  these 

Ipiiic-nu  the  niasioid  p^iti  or  headache  has  become  a  secomi 

nature,  and  a  slight  irR-riM^rr  iIjh-^  mil  pnJiJuce  ihe  Mime  effect 

*iii  tUc  L-(lrrt^[«nlJKJg  coLidiiion  Umi  previously  heallliy  Individ* 

il.  but  leads  to  loss  of  sleep*    Uody  tcmpcratutc  lias  praciEcaU 

no  diagnostic  value ;  in  acute  ca,ses  we  usually  Hnd  an  elC' 

litfed  leinpcratiire  varying  from  ioo"lo  102' or  lot'.     Where 

ic  iriddle  e»r  h;Lfi  bec-n  the  Beat  of  n  euppurative  process  fcr 

'a  long  period,  the  mastoid  suhsequeiilly  becoming;  involved, 

il  is  ntii  itifn^^iuent  tt>  find  the  tcmprrarure  perft*cily  normal 

ililioiigh  ihc  tcmpcniiurc  is  taken  so  frequcnily  aw  to  pre- 

:ludc  the  possibility  of  any  rise  brin^  nvrrlookrd.      Local 

:dema  bcbiud  the  e^r  is  more  cbaracterisiic  of  a  cj:cuin< 

ibcd   inHanmation  ol  the  canal  than  oi   ni;i»toid  involve- 

men  I.     In  ymmg  children,  where  the  bony  meatus  is  not  do- 

vciopcd*  lumefaclion  beliind  the  car  is  frequently  found,  and 

evacuation  of  the  abscess  may  occur,  alihough  no  perforation 

through  ihc  coHex  is  present.     The  fluid  within  ihe  mastoid 

,  burrows  alori^  the  postcro-superior  canal  wall,  aod  appears 

Ic^nr  behind  the  auricle  quile  early,  iiwin^  tti  the  e;Lsc  wirh 

which  il  findA  ao  exit  thrntJi;h  the   Riviiuan  segment,      hi 

.  children*  also,  the  corlex  oi  the  mastoid  h  exceedingly  tliJn, 

perforation  may  take  phce  in  twenty-four  hours  alter 

the  onset  of  an  acute  attack   and  produce  the  charactcris- 

Ic   pHytieal   evidences.      A    condition   which    should    never 

forgotten  is  the  occasional  nipiure  of  a  mastoid  ab&ce^ 

»n  Xhc  tnlemni  surface  ihronffh  the  dtga^rnn  ftissa,     lli-rp 

icmI  lenilcrnevs  over   the  aiilruni   nt.ty   \tc  absent,  the  paiJi 

referred  to  Ihe  laieral  cervical  region.     In  the  early 

[aijes  careful  oaruinatioii  may  reveal  rro  difference  between 

Cif>rre?ip<>r"ding  regions  of    the  *;ound  and  diseased  side, 

n  later  period  o  ditTo^e,  brawny  swelling  Is  made  out 

;l^  ihe  sternocleidomastoid    muscle,  cttcnding   U^r  a 

ible  distance  both  in  front  and  behind  it,  the  limits 

\x\g  poiirly  defined-     Deep  pressure  over  Ihc  lip  of  ihe 

iasti»fd  elicits  pain,   which   is  fieqnenllv  con*Niderrd   In   be 

ruralgic  in  character,  and  cicjiendicig  upon  ihe  mlddlc-ear 

loi>.    Rupture  at  this  point  la  rather  characteristic  of  caftca 
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which  have  existed  for  n  lonf*  period,  and  where  the  tnasluid 
process  has  iiiidcr^oiie  tderolic  chari;(es  with  obJiu-rACion  oJ 
ihc  pnciimaitc  ^puce&-  It  i%  all  the  more  necessary  to  recog* 
nixc  the  toruHiinn  early,  since  from  the  coiisolldatfofi  of  the 
part$  in\~:islnn  c^f  iht:  i.i^tibl  cavity  is  |)rone  tt>  ii<:cijr.  Occn- 
sioiially  iiecrofds  o(  the  cervical  vertcbftC  vritl  lead  to  a  miv 
take  m  db^05LH,  but  Ihc  condllioo  is  so  rare  that  it  sel- 
dom leads  to  error.  A  marked  dimimition  in  the  quaniiiv 
ol  tlie  diftcban*e,  with  increased  pain,  should  always  tiiake 
one  »«s]jiciou*  of  involvement  of  the  mastoid.  In  cn^es 
of  long  standing  llie  puiu  may  not  he  locaEurcd,  but  dif- 
fuse headache  is  complained  of.  This,  together  with  dlml- 
niiTif>n  in  thi?  dUirh^rgc:,  i>(  ^uffirlenlly  ch4jactt--rUttt:  tn  dr- 
ni^rut  opcnuioii  il  other  meiisures  fall  to  afford  iininediaic 
relief. 

When  the  intnicranial  Mruclurcs  become  involved  the 
roanifcstations  already  given  under  symptomatology  will  usu- 
ally be  suDicienily  charactemtic  t£)  lead  the  surgeon  to  recog- 
nize the  condition,  although,  :i5  stated  before,  tht;  exact  loca- 
tion of  the  lesion  may  be  a  matter  of  doubL  Here  local 
lencierness  is  of  coudderable  value  in  the  absence  o(  other  lo> 
calizing  data,  Particularly  in  rpiditr^t  abscess  the  most  ten- 
der point  i>  usually  over  the  purulcut  focus. 

Prognosis.— An  inflammation  of  the  mastoid  i«  always  a 
grave  condition,  l^ollowing  an  acute  middle-car  affection  aoJ 
promptly  treated.  Ihe  prognosis  U.  usually  lavorable-  In  vcr^ 
young  children,  as  a  sequel  of  an  acuEe  infectious  disease,  es- 
pecially scarlet  fever,  the  advance  may  be  so  rapid  as  to  baffle 
all  our  efforts  to  check  it.  In  adiiltit  the  enndifion  usually  re- 
spondfi  pn>mpily  tn  treatment.  Following  a  chronic  purulent 
oiiris  tbc  outlook  is  more  k'^'**'*^  ■  tlii^  i^  jiartitmlarly  inir  nf 
ca!^C5  tHat  have  been  neglected  and  which  give  the  hi^tnrv  ol 
scvcml  previous  attacks  of  pain  referable  to  the  mastoid  Tt* 
gion,  which  have  cither  sub!iidcd  spooianeouslv  or  hiive  dis- 
appeared under  palH:(tivc  mtvisurcs.  Cases  where  the  perfora- 
tion through  the  drum  membrane  is  located  in  the  metnbrana 
Haccida  present  more  estieii^lve  destruction  of  tlie  osseous 
■stniciiirrs  than  ibiisc  in  wliith  thff  \itss  of  stibsUincr  is  in  ihr 
mcmbtnna  vibrans.  The  mastoid  sclcro«iis  which  is  frtqtienily 
found  in  %ucb  cnscs  renders  intiacraniijl  invcrlvemcnt  mm 
common.  v\  brain  absccs*  which  hIL^  developed  and  remaiai 
latent  for  many  years  may  again  become  active  by  an  acute 
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F exacerbation  ol  the  local  process  witEiin  the  tympurum  and 
I  masimd. 

I  Diathetic  coiiditioiu  such  as  tuberculosis  aiid  &pecilic  cl£»- 
[casc  aUo  render  the  prognosis  more  grave-  As  age  advnnccs, 
the  powers  of  resistance  are  dimini&hed».ind  any  local  disease 
tjeciiiiies  cnrre^ijoiidin^ly  iimre  scritm*.  Diahetet  seeiiis  to 
c:-iiiibe  tlie  \r,%r\%  to  lireak  down  Willi  ini:re;ii«rd  rnpidi'i^,  »iid  in 
»uch  patients  not  only  is  the  local  pioccsscMciihive^hut  iulei- 
crurrcnt  com  p  Heat  ion  a  of  an  iritcctive  nature  iirc  more  cotn- 
non.  This  should  not,  however,  deter  us  Irotn  opcrLiting  as 
c^arly  as  the  local  condition  demnnds  it»  since  this  uica&urc  al- 
i<jr<)s  va  a  Titeariii  of  cutting  &hort  ihe  dest.niclive  process, 
I  With  reference  to  the  gravity  of  the  mastoid  operation  k 
vnay  be  said  ilini  the  procedure  ii  in  itseU  not  cbniferons. 
Vt^ry  f«^wtiise^  ;iiv  recorded  in  whii'^i  ihe  de-ilh  (if  the-  putieni 
<:aii  be  traced  to  the  opcralion,  even  iillhotigh  the  cranial  CAV> 
ily  may  have  been  accitleiitully  entered.  An  unfavorable  Icr- 
snination  following -an  opcr^ition  usunlly  depends  upon  the 
xtcnHve  involvement  found  at  the  time,  and  is  in  noway 
-traceable  to  the  measure  iidopted  for  its  relief.  In  siKly-one 
^^cases  operated  upon  by  the  ijuthor.  six  tcrmtn:iic'd  iatnJly. 
^bn  one  ca»e  facial  erysipelfis  was  the  cause  of  death.  The 
^V others  wore  suffering  from  inlercrjuhd  Infection  before  the 
^H  nkafttoid  was  upeiaied  upon.  The  t:fTect  u|H)n  a  previous 
^■^KorrhcKa  3»  almoM  invariably  favoi'able  if  a  thorough  oper- 
ation is  done,  and  it  is  snfc  to  promise  a  cure  not  only  of 
I  the  immediate  malady,  but  also  of  the  atlcction  which  has 
existed  *o  many  year*. 
Treatment— When  sren  early,  an  aiteinpt  should  he  made 
to  abort  the  attack  ;  ihe  patient  must  be  kept  quiet,  and  usu- 
ally confined  to  h\%  bed.  The  diet  ^ould  consist  of  fluids 
only,  and  a  brist  salinr  caih.-irliir  ndminisfered  al  once*. 
^  If  ao  oioiilKia  is  present,  ii  must  be  asccrUiintd  whether 

drainage  through  the  canal  ijt  free,  and  any  bulging  segment 
oi  the  drum  mcmbrnne  should  be  thoroughly  inci^td,  The 
original  opening  bcinj;  cnlar;*cd  by  mcnns  of  a  blunt  knite.  In 
executing  this,  ineasiure,  it  is  imperative  that  the  incision 
»bould  be  cxtenfiivc\  and  so  pl.iced  as  to  divide  the  numerous 
redupi  feat  ions  fn  rhc  upper  portion  of  the  tympanic  cavity. 
Hven  when  there  \<  no  lumefaciiun  of  ihe  aulerior  mastoid 
wall  presenting  in  the  canal,  1  am  decMcrny  in  favor  iif  ex- 
tcnding  the  section  through  Shi'apacirs  membrane  outwnrd 
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olon}*  ihc  superior  wall  of  the  canal  for  at  least  a  quarter 
oi  an  incli.  Alter  frco  drainage  has  been  obtained,  fr^qiieni 
irrig^ation  with  a  mild  aiiiiseptic  stihiticm  sHimld  be  practicri 
both  for  dt-jiisiitg  puqK}s<^s  and  lo  R^duci-  ilic  lumL-factjctnti 
\hc  |)Ljrl*i.  Tlic  apjiliuitiuii  u(  culd  to  I  he  eiuhIukI  U  a  valv- 
ab!c  mciiaurc  in  the  early  Mages.  It  is  most  convcnicntlr 
employed  by  means  of  the  Lcilcr  coil,  care  but^z  taken  that 
the  ^ipptiancc  t»  molded  so  as  to  touch  the  inuMoid  at  every 
puint.  It  j«  rot  necessary  to  rtmove  the  apparatus  when  the 
car  is  to  be  syringed.  The  coil  should  be  kept  in  posjtion 
continuously  for  at  Icait  Iwrlve  hour^,  and  better  lor  t^eniT- 
four.  At  ihe  nn\  ui  \UU  time,  if  lorjl  Teinlerness  perasti,  ii 
I*  piobabic  tiiat  an  operation  will  be  nccessaiy.  Under  mi 
cunJitii>n  ithduUI  wc  cm|>Ioy  cold  lor  a  lon^^cr  penijd  th^n 
forty-cight  hours.  The  internal  ndmtnistraiicn  of  narcotio 
may  be  advisable  durin^r  the  hrst  Iwcnlydour  hours,  but  aficr 
this  timu  thov  should  be  withheld,  as  ihey  only  mask  the 
sytnploms.  Local  bltxidlciling  was  formerly  much  employed, 
arul  1i  c^n  not  be  denied  that  it  is  cHicJent  in  some  Instance:!. 
Tite  artiiiunt  t(i  be  al}s1r;jcted  should  be  cijn%]deniblc>  and  in 
thccciseoi  ^n  athill  nt)t  le?^«  ihsn  four  Diince&  should  be  re. 
[novcd,  Tlic  objection  to  the  procedure  lies  in  ihc  loc^l  trik 
dcrncss  which  follows,  wfiich  may  be  frequently  mi^rtaken  for 
rJiat  arising  Irom  the  inflammntory  proceA  Thci'e  is  no  objec- 
tion to  ita  employment  in  connccuon  with  the  u?;e  ol  the  coil. 
A$  a  diagnofitic  me^iture  the  ^kp]>lication  of  cold  is  of  value, 
since  neuralgic  pain  is  increased  by  the  cold,  while  the  suffer- 
ing cau*ecl  by  an  inflaiiiniatnry  prntf**  \<  rtrlieveil  by  It.  Tem* 
porary  rrlief  tilnuvsi  always  follows,  ajid  herein  lies  the  danger 
uf  (he  mrAsurc  Ijcinjf  abused.  Quite  fieqnentir  spontaneou% 
pain  disippcan*  completely  after  rc?t  in  bed  and  the  ccnplov- 
mcnt  ol  cold  loc.Nlly  lor  torty-ci-i^ht  hours.  Upon  examitialion. 
the  condition  of  the  pans  may  not  be  much  changed,  liie  canal 
prtseniing  Ihe  same  tumefied,  swollen  condiiion  :%%  before. 
while  prei;*Lire  eliiriiu  tnultTnetts,  The  nbatcmcrt  in  the 
symptoms  will  persist  as  long  as  the  patient  H  kept  qulei,  bur 
ihf.y  r^rturn  wlier»  he  lesumes  his  d^ily  voailion.  This  ex- 
perience has  ?to  often  fallen  to  my  lot  that  I  never  continue 
the  effort  to  abort  the  attack  lor  more  than  iorty^ciglti  hoojrs, 
feeling  certain  if  marked  improvement  bn*  not  occurred  in 
this  time  that  operative  trcaimeut  uill  be  necessary  sub* 
sequcntly.     The  value  of   Wildc'e  incision  has  been  enor- 
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mouslj  ovcrtsli milted,  and  is  only  admissible  in  children. 
Iltit  the  corLfx  is  Ml  ihiii  lh;il  tht-  ct'lK  iiiuy  lit  njjciictl  by 
firm  pressure  of  the  knik*.  In  ttic  ridult,  nny  »ynipiom  indicft- 
tivc  of  the  advi&abilicy  ol  lliis  mcnsurc  will  become  so  much 
more  tiiurkcd  withir  twenly-lour  hotir^  fhat  no  cloobt  will  re- 
main us  to  the  Advi&abilily  ot  opening  titc  mastoid  cells.  \l 
it  ccrt:un1y  unwise  to  subject  the  patient  to  two  operations 
when  one  w(U  :LCccinii>[i^h  ilie  desired  remih.  The  division 
of  the  soil  p^iru  wiihin  the  mt'^tus  over  the  mastoid  prac- 
ically  mccis  all  the  indicancjnH  <if  external  Inci^ioiT,  and  in 
act  is  much  more  elBuiciiru^.  Miice  d<'ptL'tiun  \^  ttmrr  direct, 
he  tempcrriturc  scarcely  calls  lor  nny  special  measures.  If 
it  is  unusufilly  his-h  in  the  early  stngcs*  either  phei^aceEino 
r  aceiaiitUdc  nwy  be  given  in  five^ruin  doses,  repented 
ourty  until  tificeii  gratna  have  been  taken.  Tliesc  dnjijs 
Ucvc  pain,  ond  ax  the  same  time  the  discomlort  which  the 
levatfon  of  bndv  [cmperatiire  causes- 
General  licjidache,  cs|jrci:illy  In  ^uung  cliildrea.  iTi^iy  fre* 
ucntly  be  relieved  by  the  :ip]]licatiiiti  of  the  ice  CAp,  and 
rom  (he  case  >^itb  which  the  meninges  may  become  involved 
condarily,  the  nicasiiix:  is  ot  value.  Failing  lo  secure  satJs- 
luclory  relief  in  forty-eight  hoiir^»  opeiativc  measures  are  im- 
pcraHveiy  demanded-  Under  ro  condition  is  it  wise  to  delay 
The  step  longer  than  this  time  In  chronic  cflses>  Where  the 
prcic«^K«  complicate*  an  acuir  mid<l!t*-ear  irillamrnrition  in  mn 

•Adult,  or  where  it  h  primary,  wr  would  nnturaMy  hf>iTiitr 
aUnit  resoriii))^  tti  ilii%  measuic  a1  suth  i\ti  eaily  period. 
PracCically  the  quesHon  never  arises,  for  in  lhc»c  actJtc  cases 
enough  relief  is  obtnined  (rom  our  milder  measures  to  war- 
rant delay.  Aft  to  the  particular  plan  lo  be  followed  in  the 
operation,  the  weight  of  evidence  ¥eemft  lo  be  deddidly  fn 
the  direction  of  freely  opening  all  the  ma^tnid  ctllc,  so  that 
^_  no  infected  area  may  escape  observation.  The  old  method  nf 
^■perfivraring  the  corlex  by  mc^n't  uE  the  drill  scarix-ly  incTiTs 
discussion  at  the  prc'ient  day.  Recovery  is  aKv.ns  leditnis, 
and  general  sepsis  a  not  infrequent  ciimplicanonp  while  the 
Dtorrhoca  usually  persists. 

When  the  cniirc  cortex  i?  removed  and  every  vestige  ol 

^'Sollcned  bone  taken  awav,  while  free  drainage  of  the  middle 

r  f»  eMabli^hed  through  the  artificial  opening,  recovery  is 

pn»mpt  and  unevertfn],  while  the  aurni  discharge  may  reaste 

al  once,  or,  ai  most,  by  the  time  the  external  wound  Is  healed. 
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SchwarUe  *  was  the  first  to  advocate  a  thorough  expos- 
ure of  the  mastoid  ceUs  and  the  treatment  of  mastoid  caries 
upon  the  principles  of  general  surgery.  In  this  country 
Gruening  has  advocated  the  removal  of  the  entire  cortex  in 
all  cases  and  has  formulated  the  operation  more  exactly  than 
any  other  writer. 

The  operative  technique  is  described  in  the  section  de- 
voted to  operative  surgery, 

*  Arch.  fUr  OhrenheLlk..  vol.  vii,  p-  157. 
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IKTRACRANIAI.  COM  PL  [CATIONS  OF  TVMrANiC  iSFi.AMMVnON. 

OXfTCC   MlCMNCilTIS. 

TllF  mcmngcs  may  be  invaded  in  nural  sui^puralion  cilhcr 
from  the  puddle  ear  itHell  or  through  tlie  ci^mpUcaling  in- 
volvemeiit  of  the  mttaioul  j^roccKs.  This  tnvn^ioti  may  occur 
by  ext<:ntii(jn  iront  caries  of  ibc  o^ccms  wnlU  and  cv:i<:uatiO[i 
of  pus  lino  ihff  cranium,  or  by  infcciion  ilimiigh  ilic  niinier- 
ouj  vessels  wlikh  perforate  ihe  iiitcmal  lablc  nf  tlic  sktill* 
In  cbtldrcn  if  1$  not  nn  uncommon  complication  of  a  suppura* 
live  intiammatiou  oi  the  fUuUilc  can  The  proccM  may  nffect 
the  entire  siirlace  or  may  be  loculircdi  iht  favorite  seat  being 
the  UisiUr  mrnirijfcs. 

Symptomatology.— Thift  aflTectlon  U  usually  accompanied 
by  high  ccmijcraiurc.  wtiit;!:  rt-m;iin*  ccmMiml,  cxhibiling  but 
few  fluctuations,  and  varying  from  loi'  to  105'.  Thcrr  h 
sc^ven-  heailni^lie,  pluitophobia*  vuiuiliag.  and  Jocaliv.cil  i>t 
general  convulsions,  [n  children  general  convulsive  symp- 
tnujj  arc  particularly  common,  owing  lo  (he  high  tempera- 
ture. In  adults  a  ba^ihir  mctiini^iliH  d^ics^  not  produce  this 
symptom,  but  aRects  groups  oi  mi:sclefi  supplied  by  the  par- 
ticular nerves  involved  ai  ihcir  points  of  exit  from  the  cranial 
cavity.  The*e  muscular  contractions  arc  succeeded  by  paral- 
ysis as  the  disease  advances.  When  the  liamilar  mr-ningcs 
are  aflccled.  the  respirainry  movements  arc  changed  in  char* 
acterqviite  e^irlv.-ind  M3L>n  a,*&Auinc  the  peculiar  variety  known 
Cheync-Stokrs  respiration."  in  which  there  arc  scTcral 
'sJlon  clfL^rts  at  inspiration,  followed  by  a  period  of  com- 
plete ces^aiion  ol  the  respiratory  movements,  the  lungfs  be- 
iiijT  finally  emptied  by  a  long  sighing  expiratory  effoH. 
Delirium  occurs  early  in  young  subjeciSn  but  in  adult  life  the 
sbcuMirium  is  often  not  involved  tunil  quite  late,  nnd  delirium 
may  not  occur  at  all,  the  |iaiient  «Uiwly  pas-^ing  anio  a  condi- 
tion of  coma,  in  which  state  he  dies.    The  paralyses  most  ire- 
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qucnlly  mcc  with  :irc  lh'>se  caiift&d  bv  ihc  involvement  oi  ib< 
third,  fourth,  and  sixth  nerves.  An  implicAli<m  yf  the  iMr^ 
nerve  tz^iiisiifft  ai  fusi  cuntraciton  of  ihc  J]U[mI,  and  Utcr  dibC-A- 
finn.  Onr  of  ihc  cnrlir»t  ^^'lllptum^  [if  ]>:irnl^M!i  i^  failure  ^^\ 
llic  pupil  Uj  fc?^po[jd  to  light,  it  icmainin^  dilated  whcn'^c  ^- 
posed  to  a  hnllUnt  source  of  ill  urn  i  nation.  The  involvement 
of   any  o\    the  nerves  above    mentioned   will  produce  striJ- 

Diagnosis. -The  recognition  of  the  affection  depends  upon 
the  preceding  history.flssociatcd  with  constant  high  tempen- 
ture,  vuEniiiii^.  imti  heiid^uhe.  This  f;t<-HJp  of  syniptonis  can 
he  char^cteriscir  of  nrt  olhirr  dist^kisr  conijiltL^ling  un  ciiilUia 
adult  Itfc.  The  cxcUjMoti  of  any  acute  intercurrent  aScctJoo 
naturally  depends  upon  the  absence  ol  symptoms  character- 
iatJc  ol  such  a  dbeasc.  In  children  the  dingno^is  is  much  more 
diflicuU.  since  any  acute  infectious  disease  or  a  dUturbancc 
of  thegasiro  hue«i]n:il  eamil  will  give  ri>e  to  exactly  the  *yrTtj>. 
tiim^  ;ihi)ve  nirniionrtl. 

The  cessation  of  ihe  discharge  from  ihc  ear  coincident 
wich  the  fihnve  m^nifcstalions  should  always  render  u»  »uv 
picious  ot  inirncrani^il  involvement,  while  the  appearance  of 
tonic  spnsm  of  individual  muscles,  such  as  those  at  the  nape 
of  the  necic,  is  a  valuable  cnntirniatory  sign.  Phutophobii, 
involvement  of  the  ocular  muscles  the  intcrlerencc  with  the 
respiratory  movements,  and  subaequeiiily  coma,  render  the 
(3iiig[ic_»sis  simpler  in  most  niM'S, 

Prognosis— Mcniii^'eai  infection  is  usually  fatal,  and  jH 
the  results  obtained  Ijv  Maccwcn,"  who  reports,  six  recoveries 
after  operafion,  prove  that  death  docs  not  always  follow. 

Treatment.  — rhc  application  of  ice  to  the  head  is  agree- 
able, and  may  retard  to  some  extent  the  progress  of  the  in* 
flammatioT).  The  .adminijtiraiion  of  large  do&cs  of  bromide 
of  sodium  or  potassium  is  also  indicated,  aa  it  lE^H^ens  the 
irnfabilit)j  of  the  nerve  centrt-v  Opi;itcf  should  be  :« voided, 
hut  ni^y  be  ntrccvsary  to  relieve  the  intense  pain.  Free  pur- 
gation by  means  of  salines  should  be  re-v>rte(i  loat  imj=e-.  The 
administration  ol  iodide  ol  jioiiijjium  intemnliy  is  permissible, 
on  the  assumption  ol  n  possible  specthc  tnint,  either  hereditary 
oraeqiiirecl.  Surtncal  nicasnrcs  are  to  be  employed*  but  to 
be  of  service  must  be  resorted  to  early.    As  the  disease  will 
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Ay  prove  fatal  if  it  U  not  chfcktd  by  tipcrriiiun.  the 
vn  should  not  hesilale  to  interfere  even  in  cases  wbkh 
are  appnrcnlly  h<)peless  if  the  dbgruisis  i&  unqueftti<m;)h1e. 

IStsirs  THRftMROSlfl, 
The  occlusion  o(  one  o(  the  hvgc  venous  chnnncU  within 
the  cranium  by  an  infectious  thrombus  is  always  lo  be  re- 
mcmtjored  us  one  of  the  possible  coni}>licut]on»  ot  acute  or 
chronic  suppuration  wirhin  ihc  tympanum. 
H        The  free  conmunicatian  through  the  mastoid   veins  bc- 
Hfcweeri  tlie  laterul  sinus  a»d  the  pituumutic  spaces  itnmedi;ttety 
■covering  il,  rrtiHfrs:i  !iU|ipur;iiir)ri  within  this  aivity  particu- 
larly prouc  to  dcpo&it  septic  malciial  wiiliin  ihc  bteial  sinus. 
Not  only  may  a  suppurative  process  williiu  the  masluid  be 
QOvnplicitlcd   by  this  legion,   but  a  middle-enr   suppuration 
alone,  without  involvement  of  the  mastoid  structures*  may 
cause  tlie  condition  as  well.     Here  ihe  channel  of  inlecEion 
may  be  the  superior  petroK:i1  sinus  or  some  of  the  smaller 
H  venous  tributaries.     When  such   a  deposit   Takes  place,  the 
B  ^'^l  *'^p  "f  'h*-'  prucess  is  the  occlusion  of  the  sinu-\  by  a  firm 
fibrinous  clot.     The  dcvclopmcnl  of  pyogenic  bacteria  within 
this  mass  leids  to  general  sepiic  infection,  by  the  entrance  ai 
Utctcria  into  ihe  j;fentral  circulation.     The  thrombus  may  re- 
main localised  :%ithin  the  siuus  itself,  nilccting  but  a  small 
or  il  may  extend  to  the  internal  jupular  vein.    General 
ifcction  may  take  place  through  the  lateral  s:nu«  from  peri- 
phlcbiits,  the  outer  cranial  wall,  which  is  deeply  grooved  for 
the  pasHa^e  of  the  vessel,  becoming  fierroiic  ur  car  inns,  and 
exciting  iin  infl^inimaEion  uf  iIk  unlcr  wall  ut  the  laler.il  miius. 
lying  Id  immediate  contact  wuh  it     This  is  communicated 
to  the  interior  of  the  vei^^ch  cfiuslng  its  occlusion  in  the  man- 
ner above  described.    Such  a  pt^nphlcbitis  may  i«'ad  to  erosion 
(lot  tite  venous  trunk  before  its  lumen  15  occluded  by  a  firm 
idot.  and  cziui^e  a  profuse  hasmorrh^^e. 
provided  lifi?  is  prohmgwl  ftir  ;t  sufficient  period  to  |)ermit 
of  getwral  infeerion,  wc  find  secondary  purulent  deposits  in 
various  organs  of  the  bcKly,     The  lun^M  nt^cni  to  bt'  ihe  f3v<»r- 
lic  site  of  infection,  ac[>iic  pneumonia  being  ilie  mo*l  com* 
mon  complication. 

Secondary  brain  nbsccss  is  af^o  met  with,  and  secondary 
ihrombcMfl  of  nome  of  the  other  venous  minuses  within  the 
craniam  ns  well.     It  ft  iTitere^ting  to  note  chat  the  primary 
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aural  afTccHon  nnd  ihe  primary  fJiius  throf^bods  iriayc^uu 
secondary  thromboses  ;ind  brain  nb^ces^cs  upon  thcopp^itv 
side.  For  this  ruas-on  niucb  uncertainty  cxisis  as  to  ihe  flUi- 
rnatc  outcome  o(  any  tj|>crAtive  pixjccdurc  clircCLcni  Uivari 
lljf  piimary  !icat  of  aUccUon. 

Symptomatology. — The  symptoms  lo  wbicti  tbisal1co>i 
gives  lise  tire  insuJi(>us  in  ihttir  devcli>pnicnt,  and  may  cioje 
notice  for  a  considerable  period,  Ttic  symptom  chamctcr- 
Utic  of  the  involvcmeiit  of  one  of  the  Jar^evencus  chaondi 
is  n  suddtn  rU<^  in  temperature  followc<l  by  a  spontancgui 
fall  to  normal  or  nearly  norniaU  Tiii*  may  br  the  only  syiop- 
h>in,  uni!.  iitilL-s.s  the:  leni|M'T':^tiiie  is  lakeitat  fmjutriM  ititei  viLs 
may  entirely  escape  ub^crvaticn.  The  sudtScn  rise  in  tem- 
pcnitui'c — which  is  usually  excessive,  and  may  reach  104**  or 
106* — is  due  lo  the  passage  of  scj>lic  material  into  the  gco- 
ern)  circulation  at  successive  intervals,  ou-in^  to  the  breaking 
down  of  the  clot  within  the  sinus.  After  ihh  conditiou  has 
c<^!itinued  (or  some  lime,  Rvmpfomfi  o(  general  AepKiK  develops 
such  as  psthcnfii,  emaciatinn,  and  an  sshy  hue  uf  ihe  skiii- 
Thc:  rise  iil  icmperaLurc  is  usually  followt-^d  by  prtjfiinc  prr- 
TipintlLQi).  In  the  laic  stages  const ituliunal  depression  accnoi- 
panics  this,  but  when  the  patient  is  in  fairly  vi^i^rous  health*  as 
at  the  on:»cl  cA  the  disteasc,  this  depresTUon  may  be  so  sJight  as 
to  escape  observation.  A  severe  rigor  b  not  oa  unusual  symi>- 
tom^  and  h  met  with  in  many  ccises,  but  is  quite  frequently 
wanting.  Where  it  occurs  it  is  of  great  diagnostic  impor- 
tance, but  its  ab&cncc  renders  the  exclusion  of  slnu^  ihrocnlxv 
sfs  by  nci  mean*  ccriaicL  Symptoms  referable  10  the  cnmi;il 
contents — such  as  headache,  local  or  general  convulMons. 
paial)sis,  mental  dullness,  or  dcliritini — arc  absent  in  tinctim* 
plicated  ca.HCik.  Where  met  with  in  conncciion  with  cvidcivccs 
ol  sinus  thrombosis,  we  should  always  suspect  the  involve- 
ment ot  cither  the  cerebral  substance  itscU  or  of  secondary 
mcnin^itift  aflecting  a  conjsidentble  portion  of  the  brain  cover- 
inj^fs.  When  there  h  a  secondary  process  in  some  remote  organ 
from  the  lodgment  of  infectious  emboli,  wc  bavo.  In  addition 
to  the  rise  in  tempfraturr',  *iytnpIoms  peculi^jr  to  llir  itrgan 
iiivolvcdn  As  stored  above*  ilicsc  deposits  occur  most  lie* 
(pietitly  in  the  lungs,  and  a  scfitic  pncunionta  is  die  most  com- 
mon complication.  This  is  ot  the  lobular  Irpc,  isolated  areas 
of  the  pulmonary  tissue  becoming  consolidated,  end  either 
resolving  subsequently  or  breaking  down  with  the  formatioo 
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a  pulnonary  abscess.  The  liver  And  spleen  mav  also  be 
he  Sflat  of  these  deposits,  but  the  Mn]>iorRs  presented  arc 
so  vaj^tie  35  to  escape  recognition,  and  ihe  condition  is  dis- 
covered  at  the  necropsy  only. 

Diagnosis. — The  recognition  of  invoivcmenl  of  the  fiinut 
aliitie  woiiki  lie  £in  excerdingly  simple  matter  were  not  com- 
lesions  so  lici^iiciilU  prt&cnr.    Tht  carlv  rtrcngnificin 

llft^Conditii^n  is  of  tlic  greatest  importance,  atid  the  one 
moans  which  enDbics  us  lo  effect  this  end  is  to  insist  that  the 

pcrature  shall  be  taken  at  frequent  intervals—say  every  two 

Ts  during  the  day  and  every  (our  hours  during  the  rig^hr 
Where  !ho  temperature  h  taken  but  twice  daily,  the  affection 
may  escape  rccog"nliton  for  a  long  time,  during  which  period 
Mrcondary  deposits  nuiy  huve  ticcurred  Hth^r  in  the  viscera 
or  in  the  braia  itself,  converting  a  companttively  simple  con- 
dition into  one  o(  extreme  gravity. 

The  second  symptom  ot  diagnostic  imporiancc  is  the  de- 
velopment ol  an  asthenic  condition  without  sulhcient  focal 
disturbance,  either  in  the  middle  ear  or  mastoid,  to  fully  ac- 
count lor  ils  i»ccurrence-  liy  exclusi^in  this  c;in  cnly  come 
from  general  sepsis,  and  its  sudden  dcvclopmert  is  indicative 
of  the  conveyance  oJ  the  s<rpiie  inaltnal  into  the  blood  cur- 
rent throitgh  :i  rhannrl  of  c"[»^itl<"rablc  si/c.  The  ot^rnrrcnce 
erf  rigois  and  piofu*ic  perspiration  arc  of  great  diagnosiic; 
value.  The  examination  o[  ihc  car  or  of  the  mastoid  wound* 
if  an  operation  has  been  pcriormed,  luniishes  practically  no 
information  of  value. 

Prognosis.— A  certain  proportfon  of  these  cases  of  prl- 
marv  thrombosis  rrcovrr  ^pontanenusly,  although  it  is  im- 
possible to  say  how  many  die  subsequently  from  the  develop- 
ntcnt  of  a  rrrehr;il  ahsLt-sv  PiiEiinniary  involvement  h  not 
of  necessity  f.ital  the  local  prfKcsi^  gradually  disappearing  if 
Ihc  powers  of  resistance  ol  the  patient  arc  sufhcicnt.  Death 
usually  *x;curs  either  from  [irolonnd  systenric  infection,  from 
the  dcvclopmeri  of  ditTiisc  meningUis,  from  the  formation  of 
a  cerebri)  abscess,  or  from  cittensivc  pulmonary  involvement 

Treatment— The    operative    treatment    prnprr  in   thc<;c 

cases  "ill  he  ili^ru*i*ied  in  thr  *ei:tion  tlevnled  lu  -Hurgtry. 

This,  I  believe,  should  always  be  Adopted  when  the  diagnosis 

U  certain.     The  only  thcra])cut]C   measures  to  be  employed 

ore  tho9«  which  will  most  successfully  combat  the  asthenic 

condition.    The  tree  administration  of  stimubnts  is  indicated. 
3t 
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akohol  probably  bcini;  ihc  b<rsi,  as  it  aas  both  us  a  focxl 
and  as  a  MiinuUnL  When  sujicrlicial  abscesses  iterc]o|ft,  ibet 
arc  to  be  ajicncd  ^iccordiiig  U>  the;  general  rules  ol  surgical 
practice.  The  cxiubition  ol  large  dcFscsof  quinine  sctms  to 
be  ot  value  in  dirninrsbm^  the  iebrik  movx:mcnl,  thus  curtail* 
mg^  the  cicc&^ive  ti^ue  wu«lc.  [^;Ln)cuUr  ntteniion  should 
be  paid  to  tJic  nulntion  of  the  patknt-  The  systematic  ad- 
minisinttion  of  milk,  ej^gv,  and  atlier  highly  nutritious  and 
c»$\\y  digested  (oods,  should  be  [jlaccd  in  ihc  hai^dt  of  an  ex- 
perienced nurse,  to  aid  ll\c  patient  lo  cotiibat  successfully  the 
infrcttou^  pnice^ji.  Where  the  Momach  Ixrcoine^  intolerantt 
the  food  should  be  artificially  digested  before  it  is  admjniS' 
tcrcd.    Rectal  alimentation  may  be  necessary  in  some  cases. 

EXIRADUKAL  AnSCKSS, 

This  condition  is  essentially  one  of  loe^Hzed  purulent 
meningitis,  in  which  the  vh  pttefkatrix  naturtF  has  limited  the 
KU|)|)nr^liv(;  |irrJcess  to  a  snudlcr  area  of  nienicigeal  Murfacr, 
[n  this  condition  we  find  the  meninges  adherent  to  the  intcr^ 
nal  table  ot  the  skull,  completely  walling:  in  the  purulent  cot- 
tcction  and  preventing  the  development  of  diffuse  inflamma- 
tion. iMo^t  commrinly  nn  abscess  between  the  dura  mater 
and  the  internal  table  of  the  skull  is  a  complication  of  a 
chronic  suppuratfve  process  within  ihe  middle  ear  or  ma& 
toid-  The  Thin  w^ill  >^ep;inLi ing  fhr  lining  mrnibrnnp  of  the 
middle  car  and  mastoid  process  from  the  meninges  become* 
necrotic.  Duiing  the  period  in  which  this  process  is  taking 
place  A  localized  meningitis  of  a  low  grade  is  developed 
about  the  affected  area,  so  thnt  when  the  necrotic  portion 
»parateit,  the  corresponding  dural  area  is  completely  shut  of! 
from  the  gcnend  criinial  cavity.  This  evidently  can  not  occur 
'  when  the  progress  of  the  disease  is  rapid,  the  development  of 
organized  tissue  takEng  place  only  after  a  considerable  period 
of  time.  A  slnilbr  localized  meningitis  may  occur  from  iIjc 
lodgment  of  an  embolus  or  from  thrombosis  of  a  venous  tribu- 
tary,  or  oflcn  ol  one  ol  the  larger  sinuses.  For  some  reason 
the  thrombus  docs  not  break  down  rapidly,  but  cau3c,H  a 
subacute  inflammation  of  the  tissues  inclosing  it,  so  that  when 
ulceration  takes  place  there  is  no  eommunication  with  the 
general  cranial  cavity. 

Symptomatology. — This  condition  produces  few  symp- 
toms characteristic  of  its  presence.     The  two  most  important 
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sipns  arc  severe  and  continuous  headache,  localized  over  the 
alTected  area,  a  moderately  elevated  temperature,  seldom 
aly>ve  101.5*  or  102*,  which  undergi>es  slight  fluciuaiions,  but 
seldom  rc-nctici  the  normal  standard.  Localising  symptoms 
arc  raj'c,  no  portion  of  the  motor  tract  being  pressed  upon. 

When  situated  in  the  cerebellar  lossa,  vertigo  and  vomiting- 
may  occur.  Mental  didlncss  is  met  with  in  the  last  stages 
without  reference  to  the  location  of  the  nbace^.  and  h  prob- 
ably dependent  upon  the  iucrease  in  intracranial  pressure 
Irom  effusion  into  the  ventricles.  The  chici  diagnosljc  sj'mp- 
tt>n1^.  however,  are  the  teniperatiii'e  and  the  headache,  which 
i.~oiitijine  in  ^plic  of  a  ifcc  opening  in  the  ma-'^liitd  proccs:s. 
The  temperature  is  not  sufficiently  elevated  to  indicate  throm- 
b<)5isor  meningilis,  thU  latter  being  also  excluded  on  account 
ol  the  mikl  character  of  the  symptoms,  while  the  fLbsciicc  of 
any  localizing  manifestations  and  the  elev-iiion  ol  lemperattjre 
serve  to  dietinpuish  it  from  an  abscess  in  the  cerebral  sub- 
fttance.  The  headache  is  apt  to  be  localired.  and  over  the 
painful  areas  the  |Mrts  are  oflen  extiuisilely  i^en&irive  to  pres- 
sure. This  sharply  localised  tenderness  is  of  iniportnrjcc  in 
ckterniining  (He  location  of  ihe  abscess. 

Prognosis, — A  collection  ol  pus  in  this  situation  may  re- 
main latcnl  for  a  long  period.  Any  acute  process  involvings 
the  TTiidcJlc  ear  or  mastoid  niav  excite  it  to  renewed  activiiy, 
causini;  an  acute  diffuse  meningitis  or  rupttire  of  the  ;ibgces8. 
either  wiih  evacuation  into  the  cranial  cavity  or  cerebral  sub- 
«iance.  Death  may  be  caused  by  the  increased  pressure  if 
tNe  ruptnre  is  intrncrani^l,  nr  external  rupture  occasionally 
lake*  i*lacc,  with  abalcment  of  the  symptoms.  When  the 
abscess  is  recognized  and  evacuated,  recovery  i»  the  mic- 
Spontaneous  evacuation  through  the  outer  wall  of  the  cra- 
nium, with  ftubscquent  favorable  progress,  has  occurred  in 
two  case*  observed  by  Knapp,  The  abscesses  opened  near 
the  occipital  protuberance  in  bt>ih  cases- 
Treatment. — Internal  medication  shntdd  be  limited  to  the 
inJminiMiafioii  id  Hujipitrtin^  and  stiinuUting  agcnis.  The 
only  curative  measure  is  the  evacuation  of  the  abscess,  the 
technique  ot  which  procedure  will  be  described  later, 

Cekeural  Abscess. 

A  localized  purulent  focus  within  ihc  brain  ti^ne  may  be 
rither  acute  or  clironic  in  lis  development.    The  acute  cases 
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nrc  exceedingly  rare,  while  ii  is  probable  that  the  most  com^ 
inon  c-»use  d/  L-hninic  cerebral  alwccss  is  a  punilciu  othk 
These  abscesses  m:iy  br  single  ur  muhiplc  ;  ihcy  may  involvr 
the  cortex  or  the  deeper  regions  of  the  bniii],  and  may  be 
limited  to  one  side,  or  may  be  met  with  La  biith  ccrcbni) 
hcmispberes.  I'hey  may  Kdlcjw  either  a  simple  irkflairniation 
^vitbin  the  tympanum,  with  the  formalioa  of  pus.  or  a  simitar 
eoncliiion  within  ilie  mastoid,  an  Infectious  ihromboi^ft,  or  An 
epidural  purulent  collection.  The  locality  most  frequently 
affected  is  the  ternpan>-sphenoiciaI  lobe,  and  the  next  m  frt^ 
qurncy  is  fhe  cerebelhiin.  OcxaMonally  st  Mmilar  ]»rocr%K  \% 
found  in  the  nicdullaH  As  a  rule,  they  are  situated  rather 
deeply  in  the  cerebral  substance,  and  if  left  to  thcmsclrc* 
may  rupture  into  the  lateral  ventricles.  Discharge  of  the 
contents  through  the  meninges  occasionally  occur*  where  the 
iiccumul^tion  is  superficial,  and  in  rare  instances  the  pus  finds 
Its  way  through  a  perforation  in  the  Tympanic  roof,  and  ap- 
pears externally  as  a  riisrh;rrgr  fmm  the  meatus-  An  abscess 
may  remain  latctil  Jnr  a  pcrriud  of  many  years,  being  excitttt 
to  renewed  activity  by  the  occurrence  of  an  acute  inflamma* 
tion  of  the  region  primarily  involved- 
Examination  of  many  of  ifiese  abscc^cs  shows  that  the 
fluid  is  sterile,  artificial  cultures  being  entirely  inert. 

Symptomatology, — It  located  so  that  pressure  is  exerted 
upon  the  motor  tract  or  upon  the  motor  area  in  the  cortex, 
localiJiing  sympt-fJms  occur.  These  are  at  first  of  a  convulsive 
character  if  the  process  is  acute,  but  when  chronic  the  In- 
crease iu  pressure  develops  so  gradually  that  the  various 
areas  arc  destroyed  completely  without  any  previous  Mage 
of  excitation.  Hence  the  paralytic  stage  is  not  preceded  by 
one  characterii^ed  by  convulsive  seizures. 

The  favorite  site  for  the  development  of  this  absce^  is  in 
the  temporo-sphenoidal  lobe,  and  hence  characteristic  locul- 
iiing  syiiipiorna  arc  only  produced  when  the  abscess  has  at- 
tained ciin>jdrrable  si/c,  in  which  case  it  involves  the  s[>eech 
aren,  and  produces  cither  sensory  i>r  mutur  aphasia.  Ijcicated 
within  the  cerebellum,  unsteadiness  in  gait  and  vomiting  con- 
stitute the  characteristic  symptoms,  although  these  do  nnl 
appear  unless  the  middle  lobe  of  the  cerebellum  i*t  prc$«;d 
upon.  The  asthenic  svmploms  are  more  indicative  of  the 
affection  than  are  any  special  manifestations.  From  a  rapid 
increase  in  thesiie  of  the  abscess,  local  or  general  convulsion* 
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may  occur;  the  pulse  may  bt -Tcctlciritcd  tn  artilr  rasrs,  the 

rcUlion  l>clwccn  the  piihc  and  the  temperature  being  the  xc- 

verse  of  that  characlcrbtic  of  mcmngllis.    In  the  chronic  cases 

.development  is  30  insidious  that  the  ftrst  symptom  noticed  is  a 

tondiuoii  ol  marked  physical  impairment.    The  mental  status 

funmhcs  valuable  information  as  well,  the  patient  being  irri- 

laWc  at  limes,  while  ai  other  tiiucs  he  is  eiiher  inaiteniive 

or  *ven  somnoltnt.     This  condition  of  hebetude  gradually 

deepens  to  one  of  coma.    The  temperature  h  seldom  elevated 

above  99°:  the  pulse  it  usually  nurin^d,  occasionally  inlermif^ 

lent.     Headache  of  a  dulh  diffuse  character  is  complained  of 

in  coses  oi  long  standing.     Somciimca  sleeplessness  is  ihc 

only  symptom  for  which  the  patient  seeks  advice. 

The  termination  t>l  the  case  is  usually  sudden,  defllh 
taking  pbcc  from  rupture  into  the  ventricles  or  from  com- 
pr^ssirjii  or  dcstruciitm  of  the  viial  centres, 

Diagnosis. — In  discussing  mastoid  inflammation,  it  ;vas 
stated  that  the  recognition  of  a  cerebral  abscess  depr^nded 
principally  upon  the  gradual  and  steady  ioip^iinient  of  the 
general  health  without  any  sutHcicnt  local  cau^ie,  and,  in  the 
absence  of  symptoms,  pointing  to  cither  meningitis,  extra- 
<Iural  nbsceBSi  or  sinus  thrombosis. 

Berj^mann  *  in  his  monograph  upon  the  sufffioil  treatment 
of  intracranial  disease,  asserts  that  the  history  of  otorrhcca, 
past  or  present,  logeiher  with  persislenl  sleeplessness  3nd  a 
temperature  leniaiuiiig  sle;tdily  at  about  9^°,  arc  suflicient 
indications  for  opening  the  cranial  cavity  for  the  purpose  of 
efplordtion.  The  experience  of  this  surgeon  would  certainly 
lend  great  weight  to  his  statement;  but  in  the  cai?^es  which 
come  under  the  observation  of  the  otofogist  we  may  usually 
wait  until  some  locali^in^  symptoms  develop  or  until  the  con^ 
diiion  ol  hel>ciude  is  well  pronounced  before  wc  interfere. 
The  advantage  of  deby  lies  in  the  fact  that  more  prcci*e  in- 
dicaiions  as  to  ihe  particular  location  of  the  abscess  may 
apjiear  in  che  late  stage?i,  while  tlic  danger  to  the  patient  is 
not  matcrialLy  increased. 

Complicating  lesions  rnay  render  the  diagnosis  diffieulti 
und  it  is  well  to  bear  m  mind  that  an  oiitis  upon  one  side  may 
produce  an  Abscess  of  the  opposite  cerebral  hemisphere,  a 
(act  which  still  further  complicates  our  dfa^no!d«. 


llnnkiAukhdttn. 


4tfj      COMPUCATIONS  OF  TYMPANIC  INFlAMUATlC^f, 


Aa  exuninJicioA  of  the  field  of  vision  may  yield  valuil 
htiimilinn  in  locating  the  al>scess.  The  ophthalmosoopf 
oay  irveal  the  presence  of  choked  di«c.  but  this  appcrimncc 
El  tediciti^  of  ^n  intracranial  lesion  siroplj,  and  is  not  char 
of  ab&cess  alone. 
Pio^aosls. — Unless  surgu:ii I  aid  is  invoVedjin  abscess  wilh- 
te  bram  substance  must  cause  death.  It  is  proper,  there- 
^tDfcsoJt  lo  surgical  measures  as  soon  as  the  dtagnoMf  is 
lo  some  instances  it  is  wise  to  w;iit  for  the  develop- 
of  synaptoms  which  will  indicate  the  situation  of  the  pv> 
collection.  This  interval  will  depend  tnuch  upon  ih« 
fcaeral  condition  of  the  patient,  and  it  Is  to  be  remcTDbered 
tte  operation  is  mit  to  be  deUyrd  until  the  patient  i«  loo 
eihausted  to  react  from  thu- operation.  Of  nljicteenrafcet 
ktetl  upon  by  Macewen  *  eighteen  recovered,  while  Kfir- 
t  bas  collated  tifty-tive  case^  operated  upDD,  twcnty-uiDC 
«|  «bich  recovered. 

Tr^alntent —Nothing  but  operative  interference  is  of  the 
^t(|[htfst  avail  in  these  cisesn  Until  the  surf*eon  is  ready  to 
«|>ertte,  the  treatment  should  be  directed  to  improving  th* 
vttftrition  of  Che  [latient,  so  tUai  he  may  be  able  tu  react  from 
the  opera  I  ion.  The  icchnlque  of  the  operation  will  be  con> 
xkl^reil  in  a  separate  section. 
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TtviiKu  itils  Sfciion  we  shM  Lonsidrr  tbtisf  prnccdiires  de- 
manded by  vaiiims  [jalhulogical  cuiidilioiii  afTt'cling  ihw  por- 
iion  ol  the  body.  Wiiilc  the  term  cmbrficct  M  operations 
upon  the  Auricle,  canal,  tympanum,  mastoid,  and  adjnccut  rc- 
l^imiS  ii  is  evident  ihnX  many  o\  these  belong  nmre  lo  the  do- 
nuin  of  ^nerai  than  oi  specml  surgery-  In  this  section  we 
shall  confine  ourselves  lo  those  opei"ntions  which  arc  not  con- 
sidered in  deiaU  hi  work*  on  general  snrgery  and  which  an; 
of  inlrrest  in  those  engaged  in  speciyl  wfirk. 

For  this  reason  nptrrations  fur  the  rcniov,il  of  neoplasms  of 
the  auricle  or  for  the  corrcclion  nf  defoMnilit-s  t.'f  the  external 
will  not  be  described-    On  the  other  hand,  the  frequent 

^urrencc  of  intracranial  conipUcnlions  as  the  result  of  nnral 
ippuration  renders  the  consideration  vi  iht:  pruper  treat- 
ment of  such  aUcctions  imperative. 


CHAPTER   XXVll. 

Mini)LK-KAK   OPtlltATIONS, 

Preparations  Pkkijmivary  to  Operations  upon  the 
Tympanic  Cavitv. 

Instruments. — Fvery  opcr.ilor  will  from  hahit  develop  a 
preference  for  some  panictilnr  form  of  instrument  whirh  in 
hift  hzmh  wilt  he  mure  v^iluaijle  than  one  of  ancthcr  pattern. 
F.m[)ha^i%  should  be  Inid  upon  the  (art  lh;it  in  ihln  bnini^li  of 
surgery^  as  in  all  its  branchcsn  the  object  to  be  aitcined  should 
be  kept  in  mind  rather  than  the  particular  appliance  with 
which  it  i«  to  be  effected.     In  a  general  w*ay  the  operator 
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should  have  at  liaud  dcliiralc.  sharp  and  probe- pointed  kniv^t 
o(  botli  tlic  curved  and  the  stisight  vaiiety  ;  -a  number  uf  an> 
Ifular  knives,  the  blade  in  each  kniEc  being  bent  close  to  Ihc 
point, cither  to  an  obtuse  or  right  angle,  according  lo  the  par- 
ticular use  tor  which  il  i&  intended  ;  several  bUint  and  shojp 
hooks,  vary inp in  siJre  and  curve;  curettes;  sharp spoonSi  boA 
Stmiglit  and  angular;  delicate  forceps  for  removing  defacW 
portion*,  iif  iissne,  and  an  ^cr.tseur  for  the  s;nne  purpusc.    In 
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d  ^  <  J  t  /  ^  *  I  J  k 

Plc-  J33,— |Ti«rumenii  for  iBiiirfle-*»r  opcnnoiuk 

addition  to  these,  the  ordinary  »peculiiin  used  in  examiiuitJon 
will  he  nc<x'vtary.1ogelht?rwiiha  large  number r)f  cTitlOTi  hold' 
crs  for  cleansing  the  parts  during  the  cour5c  of  the  operation. 
and  prober  both  stili  and  Ucxiblc,  for  tactile  expUiratioo.  Ii 
has  been  a  matter  of  much  diMrussion  a5  to  the  advisabitity  ol 
uftCn^  a  »;tnii|*ht  knife  or  one  in  which  the  handle  makes  an  nb 
tti«c  angle  with  the  shaft  in  operations  of  this  character.  The 
question  should  be  decided  by  individuAl  exp^nmenL    For 
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icpast  twojrcATs  I  h;tvccmplojcd  witbgre;:it  success  a  tcric» 
of  instruments  the  bbdcs  ol  which  arc  forced  from^mal)  steel 
vritc  o*  ihc  c<MTCci  size  (Fig,  r  J3),  The  *Kalt  o(  each  instn^ 
meni  is  prori<l(?d  \tilh  a  screw  thread  wfiich  cnnblcs  i1  to  be 
fastened  tirmly  into  a  small  handle  made  of  octatonal  t»ra»s 
rod.  The  shank  of  the  knife  it  left  malleable,  which  permits 
of  its  hring  hrnl  ;ir  .in  angle  with  the  handle. or  bt-irp  used  as 
a  &tiai]^ht  inMruincni,  aL-cordin^  1u  circunistaiiccs.  These 
mtruinents  are  conip:imiively  cheap,  and  this  ts  a  matter  of 
con^idcmblc  consequence,  as  Ihc  iiistrumcnts  become  uf^eless 
after  a  few  operations.  It  is  important  that  all  knives  should 
posseflft  sufficient  thicknetts  at  ihe  back  to  permit  the  blades 
to  be  honed  to  a  keen  edge.  No  cutlirtj^  instrument  which  is 
thin  and  spaiuia  like  can  be  brought  to  a  t'nie  edge,  no  mailer 
how  much  care  tti  exercised.  Too  much  sirens  can  not  be  l^icl 
upon  the  necessity  of  havtti^  all  culling  instruments  a^  sharp 
a^  care  mn]  aU  can  makf?  tliein.  It  may  seem  supcrrflmius  la 
lay  much  stress  upon  this  point,  but  it  is  so  commonly  rcg- 
lectcd  u\  aural  fturjccry  that  1  feel  warranted  in  cmpha^izinj; 
it  here. 

Concerning  ihe  preparation  of  the  instruments  for  opera- 
tion, immersion  in  a  boilinf:  soda  solution  of  the  strength  of 
o«ie  per  cent  has  v^  all  castas  proved  »ati()actory.  The  Larger 
fnitruments.  such  as  forceps,  probes,  specula,  etc,  may  be  al* 
linvcd  !o  reinjin  in  ihr  bculing  MilulJott  fitr  fnun  lliiee  [ii  five 
minutes.  Delicate  knives,  however,  ^hruLld  be  simply-  im- 
mersed for  a  moment  and  then  wiihdravrn* 

Preparation  of  the  Field  of  Operation.— Where  there  has 
been  no  dischar^^c  from  the  cKttrn;il  auditory  meaius  it  usu> 
ally  suffices  to  cleanse  ihorouRhly  the  ear  at  the  time  of  the 
oper:itfon  by  meane  of  a  ^.oluiion  of  bichloride  of  mercury  of 
Jjic  strength  of  1  to  3,lioo  in  equal  parlw  of  alcohol  and  water. 
B&e  lotion  bein^  applied  by  means  of  a  cotton-tipped  probe. 
The  wall%  i>f  ihe  triin.il  sfioulil  be  thoroutrhiy  scrubbed  so  aa 
remove  not  only  arrsupcrhcial  dtposit  which  may  be  pro- 
it,  bul  also  any  desquamated  epithelium  which  may  adhere 
losely-  li  is  better,  however,  to  precede  this  cleansing  by 
nVing  the  car  syrinijcd  once  daily  upon  the  two  days  precede 
1(7  the  operation  with  an  aqueous  solution  of  the  bichloride 
mercury  of  the  Rtrenj^ih  of  t  lo  5,000,  the  canal  being  oc* 
luded  by  a  picdgcl  uf  sterilized  CfMton  immediiitely  afler  the 
'ri^tioD  and  the  pledget  allowed  to  rcm^kin  in  ^itn  until  the 
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next  cleansinf;:.  It  is  a  fact  Dot  ordinartly  reooj^izcd  that 
Uyvf  vtQctSkbie  or^nUm«,  such  as  varioui*  forms  o\  aspcrgilJu}, 
arc  cnootintcrcd  quite  frequently  in  the  extcn^al  audhor^ 
mratii«,  ami  in  no  wnaU  degree  tend  Ut  excite  inflummatorv 
action  aiitrr  <>|Kfr;ilive  pniui^durif-s:  ;ind  ii  h  inr  the  purpose 
of  thoroughly  cradicadng  these  grovithii  from  tlic  ficJd  vi 
operation  that  the  above  measures  irc  advised,  even  in  cases 
where  Itic  canal  seems  peHcctlyckon,  Where  there  has  been 
an  otorrhtra  ol  lonj;  siandiii};  it  i£  stilt  more  neocsaarj  to 
cleanst:  the  parts  thoroughly  ]>y  irrigation  with  antiseplie  lo- 
tions before  rrsorting  lu  any  opcnilion.  Thorough  syringing 
either  once  or  sei;cral  times  daily,  according  to  the  amount  of 
ilir^rhargr.  U  imperative  fiir  at  itrAsl  five  days  ticfiirt?  any  Eip* 
cralive  procedures  are  ^tlempted.  The  pariiciil^r  anii&epijc 
chosen  h  a  matter  of  Utile  importance  ;  the  bichloride-of-mcr- 
cury  solution  of  the  strength  ot  i  to  5,000,  or  a  dilute  solution 
ot  pcrojtidc  of  hydrogen,  or  of  carbolic  acid  I  to  50,  or  a  aatu- 
nited  solution  of  boric  actd,  are  all  fairly  cR^cient.  Eithera 
few  hours  before  the  opemtion  or  immediately  preceding  it 
the  field  should  be  cleaned  with  the  alcoholic  solution  in  ihc 
mrtnner  mentioned  t>efore. 

Where  proper  attention  hn<i  not  been  paid  fo  elc.inHTie«, 
we  irctpicntly  find  in  old  case*  o I  otorrliaa  ihat  Ihr  iym{»- 
num  is  tilled  with  exuberant  gntnulations  due  to  the  effect  of 
hcatand  moistjre.aswell  as  10  the  presence  of  necrosed  bone. 
Cleansing  will  do  much  to  reduce  these  efflorescent  masses. 
but  it  may  be  necessary  to  curette  thoroughly  the  entire  cif- 
iiy  before  ^ny  further  operative  mr.«urc  is  employed,  In  or<)eT 
that  the  eitrt--iiit'  vascularity  of  the  parts  nwy  mn  inlcHcre 
vriih  a  delicate  opei:ation  in  Mit^hn  limiird  field-  Where  evul- 
sion IS  nia  indicated  the  actual  or  chemical  cauterv  mav  r^ 
ducc  the  granulatioas  sufficiently. 

AnaEsthesia,^ Where  the  membrana  tympani  is  present  il 
is  usually  possible  to  perform  the  various  operations  upon  the 
middle  ear  under  local  ana/^thesiap  provided  tht.'  patient  pOF* 
scsses  a  fair  amount  of  self-control  In  operations  having  for 
their  object  an  improvement  of  ihe  hearing  it  h  particii- 
larly  advant.igeous  that  the  palicut  shall  retain  eorsc-iousoriA 
ihrnughout,  in  order  that  the  results  of  (lie  variou?»  steps  may 
be  closely  noted.  The  primary  incision  lhri:ni>:h  the  men*- 
brane  is  the  only  sttp  attended  with  pain,  and  this  is  insignilf- 
cant  where  the  knife  is  in  a  proper  condition.    Absolute  anx3- 
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(he^ia  is  obtained  subi^equcntly  by  touchinf;  the  ed^es  oE  the 

inciMoQ  with  Ik  c()tlon-iippt:<1  probe  mutstcntd  in  a  tcn-pcr-ccnt 

soluiion  oi  cocaine,  ttie  probe  being  subsequently  introduced 

ififo  iliL-  lytnpHEiic  cax'iiy  to  arnt'stlicriizr  tis  lining  TiR-mbranc. 

Wlirrr  xUc  ]>rcic:tdun?  has  (or  if!«oiijcri:i  ihr  rtnii»v;d  (if  c;inotJ$ 

or  necrotic  bone  And  involves  the  necessity  of  curctUog  l)ic 

cavity  thoroughly.  lEcncral  anxsthcsia  should  always  be  cm- 

ploycdi     For  the  division  of  adbc^ionn  in  re?^idn:il  jHirulent 

oases  even  locnl  ;ina^the&ia  may  not  be  ncccfisory,  as  the  parts 

arc  but  slighily  sensiiivc. 

The  Position  of  the  Patient.*- Since  we  are  accustomed 
to  inspect  the  ear  \^-ith  the  paiicnc  ciiher  in  an  erect  or  semi- 
nfc:unibmt  pnMiirr,  it  h  som& 
wli-it  iiiconverticnt  to  operate 
^■tth  ttic  subject  in  the  haH- 
^ontjil   pQMtion.     In  addition 
to    the  distortion    which   the 
parts  suffer,  the  posture  oi  the 
vurgeon  miiM  becrampwd  and 
uncomfortable.     These  condi- 
tions are  nnt  favorable  to  deli- 
cate mantpiiT.iiions.     H  a  gen- 
eral anasrhctic  is  necessary 
the    upright    posilion    is    not  •^'^  i»4-*Aut«>r%^h«j  «nd  •bouJdvr 
aifdlabk,  but  here  it  isntways 

advi^ble  to  ni^oralc  with  the  shoulders  elevated  so  that  Ibe 
head  can  easily  be  turned  in  any  direction-  The  re*t  shown 
in  Fig,  i?4  will  bo  (oiind  convenient  in  securing  this  end  if  a 
suitable?  oper:iting  cluir  or  labli^  i^  not  at  fiaiid. 

Ci-AH*iFjrATiox  or  Opkrations. 

The  various  irtralympanic  operations  may  be  classified  as 
follows : 

prising,  (1)  Ferfcnition  of  the  membrane  Hnjringoiomy),  (/> 
Removal  or  destruction  oi  a  segment  of  the  membrane  to 
«tablUh  a  permanent  opening  (partial  my  rin  gee  to  my),  {{) 
Single  or  inultiplr  iitct>^iiiii  of  The  nienihraiuL  lyi^paEu  10  ccr- 
rect  anomalies  of  tendon.  (We  ittclnde  here  M-ction  of  the 
posterior  (old,  or  plicotom>\t 

Tenotomy   of  the   tensor   tympnni    muscJa     {^)   Section    of 
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the  anterior  ligamert  of  the  mallcuS'    U)  Section  of  adhesions 
rcfluiting  Jrom  suppurative  or  nonsuppurative  inllrtmmatioD. 

ill.  Of^rarit'tis  tHt-chtfif^  Mf  Ojsuy/ur  C/taifi,—\a)  EvcLsion 
of  a  portion  of  the  malleus,  i^  Dlsarticubtion  at  the  incudo- 
supedial  )oiiit>  (jr  ttivUion  of  the  lonj^  arm  of  the  incus,  with 
mobilisation  of  llir  stiiprs,  {f}  I'EasTic  operations  for  untiln^ 
cilhcfr  thcf  sU^ir:^  oi  the  lut^us  lo  tiic  iiicmUntiuL  tym[iant 
directly.  (</)  Cxcision  of  bidividu;]^  OKftic1e«,  or  of  ihc  cnLiiv 
ofkHicular  cham, 

I.  OPERATIONfi   ISVOLVrSCTIIE  MEMIIR.^^;A  TvMPASI  ALoyc 

(t»)  Myriftj^t&fny. — A  simple  incision  through  the  drum 
membnLiie  may  be  performed  either  to  evacuate  fluid,  to 
deplete  the  pnru,  or  for  the  purpose  of  exploration.  Former- 
ly the  drum  mi'iiihranc  was  cotwiderw! 
so  iiiJp(jrtatil  a  Mniclurc  ihiit  intcrfa- 
cncc  with  il  was  seldom  deemed  )usl> 
fiabic.  Too  much  can  not  be  ^aid  lor 
the  puqiosc  o(  corrccTiiig  this  error. 
Granting;  that  the  instruments,  the  field 
of  operation,  and  the  iipurator  are  asqv 
UCt  an  extensive  incUion  through  the 
struciure.cvcn  in  a  Mate  nf  health,  will  Ik 
fdllinvrd  liy  no  iintortnni  owisrrjuencci 
The  liucar  wound  ivill  iical  comptctd;' 
within  twenty-four  hotint  and  the  [unc- 
tion of  the  orgnn  will  in  no  way  be  in- 
terfered with,  For  whatever  purpow 
ihc  procedure  i»  employed,  it  should  al- 
wa\*  be  remembered  thai  the  incUioo 
should  be  free  rather  thai*  limited  in  ex- 
lenL  Ftirutrrly,  for  ihe  eviicuatton  iJ 
fluid  wilhin  ihc  lympanum  \i  was  ihr 
custom  tcj  "puncture"  the  drum  meio- 

tK.  1=5 -Myri.iB».on»c.  ^^'^"^  **^^  »  ^^^^^  lancc-shapcd  knife 
(Kig,  t2s>  The  inilure  to  &ccvirc  spccdf 
convalescence  was  then  attributed  to  the  operation.  Al  the 
present  dny,  when  we  wish  to  evacuate  flmd  from  the  tym- 
pa  an  m»  the  parts  are  freely  incised  and  the  cavity  emptied, 
and  :it  the  same  time  the  vascular  tiirges-ccnce  i*  relieved, 
so  that  the  cut  edges  approxim^iie  c1o»cly  ^ind  unite  at  the 
end  of  a  few  hoars* 
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Ofieraturn. — The  field  of  operation  and  the  instrumciiU 
l>cin^  thoroughly  aseptic,  ihc  surgeon  exposes  the  fundus  of 
the  canal  by  the  insertion  oi  a  speciihim  of  the  proper  sire. 
The  site  of  election  for  perlorating  the  drum  membrane  varicj 
accor<ling  to  rhe  manifestations  in  each  particular  case.  \{ 
fluid  is  lo  be  evacuated  our  incisii>n  should  comniencc  at  the 
most  prominent  point  and  should  extend  eiiher  upward  or 
duu'nward  through  the  bulging  portion.  Section  is  most 
cffrttivc  by  tjsing  the  shnrp  knife  shown  in  Fig.  123,^.  If  the 
bulging  involves  chiefly  the  upper  part  of  the  drum  mem* 
brane  the  krilc  should  be  carried  into  the  canal  with  the  cut- 
ting edge  upward.  Its  point  is  entered  nt  the  apex  oi  the 
tumefaction  and  carried  rapidly  through  the  drum  until  it  im- 
pioges  u])on  the  internal  tympanic  wall,  after  which  it  iii  mad« 
in  cut  upward  toward  the  periphery  as  far  as  may  seem  neces- 
sary (Fig.  97).  As  the  most  prominent  region  is  almost  in- 
variably in  the  pcjslerior  quadrant,  and  usually  in  the  [}0,stero- 
juperior,  care  must  be  taken  lo  avoid  striking  the  long  por- 
tion oi  the  incus  with  the  point  of  the  knilc.  When  the  pri- 
cnary  incision  i&  made  the  malleus  shalt  con  usually  be  suffi- 
cicntlv  well  made  out  to  be  avoided  ;  but  if  the  knife  impinges 
upon  this  the  operator  will  have  J:iiled  to  secure  a  proper 
npening,  the  resi*4t3nee  l)eing  firm  and  tlie  knifL-  stidom  glid- 
ing ofT  so  a5  to  pavi  tliningh  llie  membrane  and  evacuate  the 
contents  ut  the  cavity.  To  avoid  injuring  the  incus  and  &tape& 
it  is  Rcocaaary  thai  the  operator  should  hold  the  inatrumeDt 
delicately  between  the  thumb  and  hngcr  in  making  the  up- 
Arard  stroke,  when  contact  with  these  structures  ^ill  be  im- 
mediately recogni/cd»and  the  blade  maybe  slightly  turned 
so  as  lo  avoid  them.  Where  the  most  prominent  area  corre- 
sponds to  the  lower  hall  oJ  the  tympanic  cavity  Inctsiun  in  the 
oppoMte  direUion  i«  usually  moic  convenient.  In  this  case  the 
Icnile  is  introduced  ir>  the  c^nal  with  the  cutting  e<lgc  clown- 
ward.  Here  no  important  structures  can  be  encountered  and 
the  procedure  is  relatively  simple*  It  is  usually  wise  to  make 
thi&  incision  somcrwhat  curvilinear,  following  the  peripheral 
alt^chment  of  the  membrane,  the  incision  pa^i^ing  close  to  the 
cartilagfnoui  ring.  Approximation  is  more  perfect  when  the 
wound  is  loc:itt'd  here  and  cicatr!?;alion  correspondingly  more 
ipidh  In  all  cases  attended  with  congestion  or  an  inflammn* 
iry  process  the  inner  tympanic  wall  should  be  incised  at  the 
imc  time  to  secure  local  depletion.     Regarding  the  absolute 
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Client  oJ  the  iiicJMOD,  it  is  seldom  wise  that  this  should  be 
Hhortcr  than  one  fourch  of  the  loiiff  diameter  of  ihc  membrane 
if  lying  in  a  vcrTicnl  cHrt^ctifm,  or  k»  than  one  eighth  oJ  xhe 
periphery  it  loc^nlcd  near  this. 

iL  is  well  to  remember  that  the  plane  of  the  membrane 
tympri  isfihlfquoly  placed  to  both  ilic  homontal  and  vertical 
tmnsvcrsr  pliincs  of  liic  bculy.  An  instrument  tiiirodijccd 
into  ihp  [iKMtijfi  and  carried  hori/orilally  inurdixl  will  frcqunru 
ly  TKjt  fViAs  through  thr  tlrum  mcmbrAiic,  but  will  be  Ac- 
licctcd  irom  its  surlace  and  i^iHJct  but  a  5upcrhcial  wourtd 
Thifl  is  parliciihLTly  true  when  l^  bul|£iii£t  involvc&  the  supe- 
rior ^gmentr  nnd  in  children.  In  order  to  enter  the  tyn^ 
panic  cavity  the  knife  must  bt;  pasM^I  not  only  inward,  but 
inward  and  upward,  and  even  after  the  poini  has  passc<i 
through  the  membr.mt-  the  handle  should  Iw  strongly  Jc* 
pressed,  so  as  to  carry  llie  blade*  well  up  into  the  cavity.  Ip 
An  infant  the?  phm^  of  the  membrane  is  nearly  horizonlat.  and 
unless  particular  attention  is  given  to  Xh\^  fiict  the  operatioo 
will  be  inefticicntly  performed.  It  is  well  in  operating  up«i 
a  young  child,  ami  even  u[Hm  an  adult  where  the  canal  is  nar- 
row, to  employ  a  curvtxi  knife  U'ig-  **7)  rather  tharj  a  £tr«igM 

one.  as  an  extensive  incision  ii 
tnoree;t«ily  made  if  this  isdonr- 
Whrn-  myringoiomy  is  per* 
foimed  foi  de[jlc^tii)n  ;t1one  m 
those  ca«C5  where  the  acute  in- 
flammntory  process  has  begun 
in  the  vault  of  the  tjmpamum. 
I  he  atrium  remaining  f rcc.  owr 
success  in  aborting  the  attack 
u'ill  depend  largely  upon  the 
thoroughness  with  which  wc 
divide  the  connective- tissut 
structures  lyiug  in  the  lvm> 
tic,  lat-^indnioitof  Shr>piidlVmfm.    P^nic  vftult.     In  such  a  case  Ihc 

brane  m  tlit  «ar1y  jioge*  of  aeiil«  l(ii{fc  should  bc  introduced  with 
pimjlenr  mill*.     ('Hic   iwniinufil.iJn       ,       .  ,     .     ,    -  -      ..        , 

of  the  incUJfln  upcn  ih«  «i*rLor  the  bladc  lymg  m  the  horuTOn- 
w*]i  ofiiic  ^an*l  te  iiKii«wd  byihe  tal  plane,  the  Cutting  edge  look 
dotted  hnc)    tNaiuiiUiw.)  ■         ,       ,  j     t-  ,         tl 

itig  backward  *Fig,  i:i6).     The 

pr^fnt  punctures  The  drum  membrane  jn^t  above  and  behind  the 
short  process  of  ihc*  malleus,  the  Icnifc  being  passed  upward 
and  inward  and  a  little  backward,  to  avoid  the  body  of  the 
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The  ircisHjit  i>  then  carnccl  ht>ri^onliiIly  1)2ickwanl  tci 
ll>c  periphery,  wfjcu  the  cutting  e<Jgc  oi  the  knilt;  is  turned 
upward  and  the  inclMon  extended  lor  a  short  distance  nlonjs; 
the  liuporjor  wall  of  the  canal  ^as  ^hown  by  the  dotteil  line  in 
Fig,  126^,  This  ficv^rs  the  nutncrow*  reduplic:itions  oi  mucouB 
membrane  and  efficiently  depletes  this  region  and  the  lining 
iviemlimre  of  (he  rn;t^tijirl  iiiiLrLiiii. 

E-X'pinraiory  iM^fingutfimy, — Whi:ii  il  stem?*  dc*iir;iblc  ((J 
explore  the  interior  of  the  tympanum,  the  end  is  most  easily 
Attaired  by  relkciint^  a  Hap  of 
the  membrana  lyinpani.  As  ibc 
region  demanding  paiiicular  \\\- 

icdaaiatbic  occupied  by  the 

id54t>pedbil  artieulalion  ;ind 
the  niches  of  the  ovul  and  round 
windowH.  the  field  ol  njier^ilion 
lies  in  the  poslcriur  segment. 
Tbis  has  been  proved  to  be  the 
part  po^es^-iin^  the  lea-^t  tactile 
H;n^ibility»-ind  pnnnary  incision. 
If  located  just  within  the  clear 
membr.ine  do*t^  ti*  hs  [ui*ij*rritjr 
Ixirder  3nd  midway  ;ili>iig  iLr 
[leriphery,  can  be  made  with 
Karccly  ^wy  pciin.  The  knife 
should  possess  so  keen  an  edge  nnd  so  sharp  a  point  that  II 
will  penetrate  the  delicate  septum  by  it*  own  weight.  The 
puncture  should  he  made  wiihin  the  clenr  membrane  to 
avoid  hxmorrh.i^Ci  3nd  especial  cnre  is  lo  be  taken  that 
ihe  tnucoue  membrane  over  the  internal  wall  is  not  wounded, 
for  Ihe  »wime  rcMMin.  After  a  shciri  incivion  \\i\s  U'en  made 
in  lh)s  region  n  tcn-per-cent  solution  of  coc^itie  i?<  d|ip[jt'd  t<i 
\\%  mnrgins  by  means  of  a  cotton-lipped  probe,  after  which 
the  section  i*  carried  upward  niong  the  pen;>heml  attach- 
mcnt  to  the  posterior  fc^ld.  then  iorwnrd  just  below  this  to  the 
short  process  of  the  malleus,  where  il  ag^in  turns  downward 
and  nins  parallel  with  the  manubrium  and  posterior  to  it  (Fig, 
127V  Tl  is  iJSTially  m-ress;try  Tu  rcjirnt  tht*  pnxrrvs  of  ariK's. 
tltetiziii^  several  times  before  the  incision  i*  completed,  but  ii 
this  tft  carefully  done  not  the  ?<li^hrc^l  pain  t>  experienced. 
The  flap  now  falls  outw.'krd  and  the  tympanic  cnvity  lies  open 
to  jn»pcc1ton  (Fig:.  136).    In  the  great  majority  ol  cases  the  in* 
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cud  o-s  taped  ill  articulation  will  rcncJiLy  be  Mcn,  and  the  de- 
gree oi  mobility  uf  the  supcs  and  ihc  amount  of  motion  po^ 
sibte  al  the  moHco-incudal  joint  can  be  determined  by  manif^ 
Illation  wilh  a  coUoii  i]|>ped  |>rot>L^  ur  bv  f>:i^inf;  a  delicate 
hook  behind  the  dcsccntiing  :irnn  oi  the  incus.  If  the  round 
windoiv  is  not  exposed,  or  if  the  flap  docs  not  turn  readily, 
ihcr  orij^iriitl  inriNion  tuny  \it  rxlenilcd  diBwnu-;iril  iiltmg  the 
poslerior  |>efi|"licral  innigin  as  f:ir  as  (he  inferior  pole.  Div 
placciucQt  of  the  flap  may  not  expose  Ihc  incudo-stapcdial  ar- 
lictdalion  and  the  ntctic  oi  ihc  round  window  in  some  cu^c^i 
sks  these  may  be  covered  by  the  lo!d  of  the  posterior  pocket 
or  by  certain  irregular  rcdupliccitiona  of  the  mucous  mcn^ 
braiie.  The*e  fold*  mxy  be  to  delicate  that  ihey  are  recog- 
nired  with  ditf^culty  and  yet  hide  completely  the  landmarks 
within  the  tynijianum,  U  the  various  landmarks  arc  not  setn 
upon  reflection  of  ihr  fl.ip.  (he  5har[vjn>:iitf^tl  knife  should  be 
used  to  make  one  or  two  short  vertical  incisions  tiirough  the 
membrane  over  the  inner  tympanic  wall.  The  cd£:cs  of  the 
inciMons  sepanite,  from  the  elasticity  ol  the  mcmbninc.  and 
the  landmarks  appear.  The  carity  having  been  explored  amj 
the  indicated  measures  adopted,  the  flap  may  be  replaced  and 
held  in  po&ition  hy  a  l>ii  of  ihin  fi/tsl  paper  which  has  been 
previously  soaked  in  a  solution  of  bichloride  of  mercury  (i  to 
3«ooo).  Thi&  paper  drevihing  is  inirrKhiced  inlu  the  me:LViu 
either  or  the  end  of  a  cotton-lipped  probe  or  by  means  of  3 
forceps,  and  is  placed  upon  the  surface  of  the  drum  mem- 
brane, and  by  manipulation  made  to  slide  over  t^is  until  the 
flap  is  rei)lacL'd,  when  lurther  manipulation  carries  the  paper 
disc  over  the  line  ol  incision,  scalins:  it  and  retaining  the 
edges  in  position  by  Us  adhe&fon  10  the  surrounding  intact 
snrfare.  At  thtr  rnd  ni  nne  or  two  djiys  the  healing  proce^* 
ts  complete,  and  the  paper  is  siil;^rqiienliy  ihiown  out  by 
the  outward  ^ro^tth  nf  ilie  epjthclinl  layer  of  the  membrana 
tympnni, 

{If)  Pardiil  Myrin^^fUmy, — It  is  seldom  p09aib!e»  by  the  ex* 
cisiun  of  any  portion  of  the  membranatvmpani  or  by  destruc- 
tion by  caustic  agents,  to  secure  a  permanent  opening  throuR;h 
the  drum  membrane.  When  wc  desire  to  determine  what 
the  eBect  of  a  permanent  opening  woitld  he  in  any  given  case, 
a  partial  myringeclomy  will  enable  ns  to  attain  this  end,  al- 
though the  opening  will  usually  dose  ai  some  subsequent 
period. 
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The  operative  technique  cotKsisfs  in  the  excision  of  a  flnp 
which  is  to  be  tormcd  in  ihc  manner  already  dcscribccl  iu  ex- 
ploratory myrinti^otomy.  It  caui^tic  agcni»  arc  10  be  used,  a 
minute  drop  of  the  lh> nee  11 1  rated  suiphuric  acid  h  applied,  by 
means  ol  a  cotton-tipped  probe,  to  the  area  cho&cn  for  per- 
foraiioD,  care  being  taken  that  no  cicid  in  cxce^  of  wliat  is  re- 
i]iiirrd  tii  :(:itLir:i1e  tlir  irntlim,  irt.  vunvcycfi  iiiiti  the  ciinnl.  The 
i[MtrtiiiR*nt  is  carried  rapidly  through  the  canal  ami  pressed 
agaiitAt  tlic  mciubrane  lor  a  few  seconds,  causing  ;i  nijiid  ne- 
crosis oJ  all  the  hiycrs.  the  affected  porlion  becoming  of  a  dcad- 
wliite  color,  Tiic  probe  casilj'  breaks  down  tlii-t  necrotic  U^ 
&UC  and  enters  the  tympanic  cavity.  There  is  butsUglit  pain, 
and  if  c;irc  is  taken  to  use  but  little  acid  there  i«  seldom  any 
rcactiofL  Thegalvanocavitcry  may  be  employed  h)  the  Bame 
manner  Com])ariiig;  these  three  inethiKlf,  cxcition  !s  ud* 
doubtrdly  the  s^desl  plan,  but  it  is  the  most  dillicull  to  ac- 
coraphSh.  ibe  iciuovul  of  tlic^  hmaU  flap  bdnj^  by  no  means 
cuy.    The  5niall  scissors  ^hown  in  Fig.  128  will  be  found 


useful  in  fepar^tinf;  the  flap  when  it  \s  attached  by  a  narrow 
pedicle  only.  When  the  flap  can  not  be  excised,  it  may  be 
folded  upon  the  otitcr  surface  of  the  iMembrvine,  the  pedicle 
by  which  it  i\  aitai:1ied  l>eirig  made  as  n;irrow  as  possible. 
Un]e&«  the  fl^p  is  rrplaL-ed,  the  (>|>enij])(  will  leniaiti  patent  for 
fnjfn  two  Ut  six  weeks,  during  which  time  the  condition^)  arc 
much  more  favurabEc  for  observation  than  where  resort  has 
been  had  to  undue  violence  completely  to  cxclh;  the  flap, 
or  when?  the  parts  have  been  irritated  by  either  an  cscliaroiic 
or  the  actual  caul  cry. 

{c)  MuififU  /nctJKtn  of  tJie  M^mbrana  Tyw/imi.^PnUixfr^ 
and  Gruber^f  bnih  projunie  ihis  upt^raitoii,  but  for  exactly 
opposite  condilion*.  the  former  advising  it  where  the  mem- 
brana  is  much  relaxed  as  the  result  of  the  cicatrization  cf  $. 
larger  perforation,  while  the  latter  employs  it  lo  relieve  in- 
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creased  tension,  the  result  of  an  infammatory  proceiss.  Gn>- 
bci'  fidvi<^£  that  several  inci^ioni;  he  mu^le  trom  ihc  centra;  of 
the  membrane  toward  th<?  periphery,  through  the  dense  areas, 
the  Ailj:iceiit  incutom  bring  CfiDTMrclcd  hy  iranverse  cut*,  l!»e 
lines  of  section  forming  the  Ic-llctr  H.  Wherc^  if  srttns  :i<Ivi^. 
hlc  Uj  employ  the  procedure  for  a  relaxed  condition,  it  is  nccc^ 
sary  orly  to  divide  the  cicatrix  completely,  or  in  some  COKV 
to  excise  1  portion  ot  it.  it  would  be  exceptional  to  hnd  uy 
permanent  bcnctU  from  this  operiitiont  since  the  newJy  ionn«l 
cic:ttrix  muKt  soon  become  relaxed. 

PiiciHi^my. — ^Thc  posterior  fold  oJ  itio  inembnin»  tympani 
may  be  divided  for  the  relaxation  of  tension,  cither  in  the 
clirrcriiiTi  cif  c)r  at  right  ;ingk'*i  In  il.s  lung  axi?«,  Wht^n  lE  \%  lo 
be  divided  tr;iiisvcr*^ely  the  jtoint  of  the  knife  is  entered  jnU 
above  the  posterior  fold,  tiiidvray  bctvrecn  its  posterior  cx- 
ircmiLy  f^ncf  the  short  process  of  the  malleus.  After  piercing* 
the  membrane  n  quick  downward  stroke  severs  the  tcn^c  banc. 
In  order  thai  immediate  reunion  shall  nr>t  lake  place  PoJitjrer^ 
ixatir>n  or  inlhitioii  by  means  of  the  catheter  should  be  prac- 
ticed daily  for  four  or  live  days 

The  longitudinal  section  of  the  fold  needs  no  s|iectal  d& 
scripTton.  Tiie  knife  piinctiire?^  ihe  membrane  jusl  ticlow  ibc 
fold  near  the  anterior  or  posterior  end  and  divi<Ic%  hori/utv 
latly  the  tissues  ininicdia{cly  below  the  band.  It  thus  severs 
any  radiating  hbres  and  relaxes  the  tension. 

M.  Oi^ritATioNs   i?f  WHICH  Tiir  Various  Mi'scri-,Mt  or 

FlllKOUS     STKLCrURE^      \V1THI>'     lllE     TYMi^ANUM     ARE 
DIVIIJKD. 

(ff)  Ttttctomjf  of  the  Trnsor  Tympfinl  Muirift. — This  proce* 
dure  was  proposed  by  llyrll.*  althoui^h  F.  E.  Wclxi  t  was 
the  ftrst  to  pcrlorni  il  upon  the  living  subject.  The  indica- 
tions for  its  pcrformiincc  have  been  su^ciently  stntcd  in  an 
earlier  portion  o(  (he  volume. 

Since  in  a  sclerotic  cc»nd£tion  of  the  mucous  membrane  of 
the  middle  ear  tactile  sen«ibility  is  much  diminished^  it  is 
usually  stated  that  jfeneral  nnft?«thesia  has  seldom  been  mrces- 
sary  fur  the  prifunnance  cjf  ihc  o[irralinn.  Mv  iiwn  eicperi- 
ence  liaT^  been,  ho\vcvcr,  that  it  is  less  readily  c»riicd  out  thain 
some  of  the  more  complicated  procedures  within  the  tym- 
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panic  cavity,  and  I  believe  ihat  in  orilt-i  tii  be  iuctrMfullj  pcr- 
r.rrmcd  general  anaesthesia  shuiild  he  imjuccd  iri  tiiiivt  cases. 

There  arc  several  methods  ol  severing  the  band.  Wcbcr 
Licl.  and  Cbclcwa  mnkc  use  ol  a  knife  ol  5j>ccial  construction 
fr»rdividiiifi:  the  tendon.  In  thir-iii^iruruent  the  bludeishook- 
f^haped  and  the  (haft  of  the  knife  U  Hxed  in  an  angular  liaDdle 
so  arranged  that  the  knife  ran  be  rotated  upon  It*  long  axis 
by  lJ»e  irL;iiLi]iiitali[nk  oE ;«  *iidL'  un  the  suit  of  the  Handle.  Ttic 
technique  is  as  lollt^vvs:  The  membrnriH  tympani  is  incited  In 
Irout  of  the  processus  brcvis.  the  hook-**ha[jcd  knife  introduced 
inUi  the  cavity,  and  by  depressing  the  handle  and  carrying  it 
somewhat  forward  the  blade  is  made  to  press  upon  ard  parv 
lially  encircle  the  tendon ;  by  rotatint;  the  blade 
^e  tendon  \%  severtd,  To  remove  the  knife  the 
fbladc  is  rotated  to  its  former  poeijtion  by  revers- 
ing  the  nvinipuhilioiT.  Fort-ihle  fnllacion  l>y  Pf*- 
Ul/rr's  method  or  wiih   ihc  cathrtcr,  and   ihc 

^ufDalion  iif  a  hitir  boric  add  into  the  canal, 

the  operation.     Most  commonly  the 

dure  is  conducted  without  resort  to  so 

implicated  an  instrument  as  the  one  described, 

ind  most  opcnilont  prefer  lo  cnltr  the  tympanic 

vity  behind  the  malleus  handle,    Crrubcr"  ad- 

iKe«  tliat  the  tenotome  be  introduced  through 
menjhranc  in  rifher  rhe  :intenor  or  posle- 

ior  se^;intni.  atcoidiiig  to  ihcir  relative  acees* 

ibility.     Schwari/c,  Ptjmcroy.  nnd  Green  em- 

iojr  &  blunt-poIntcd   knife  gnrvcd  on  the  flat. 

artmann  hat  deviled  an  instrument  (l-itT.  129) 
which  is  curved  both  on  the  flat  and  in  its  long 
axis,  the  blade  bcin^  sharp  pointed,  *o  that 
Orlien  the  middle  ear  is  entered  the  &h3rp  point 
of  the  knife  can  be  carried  high  up  into  tlie 
Ivmjranic  cavity  Tbt-  position  of  the  piincfurc 
And  the  manipubtion  of  the  in*itrumenl  alter 
tlie  blade  has  entered  the  tympanic  caiity  will 
vary  aecordinc  a^  the  tendon  is  to  be  dividcti 
Irom  above  downward  or  from  below  upward 
Ihe  operator  i%  allowed  considerable  latitudcn  The  technique 
depcitdft  upon  the  conformation  in  each  indivirlual  c:ive.     If 


■■->in<    I»]iG>tlLj 

Here  again 


*  1^hrbD<h  %x  OhrcntMilkundtf,  WUn,  i6fS»  p.  361. 
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the  Icmioij  is  til  lie  (liviilt'd  frcmi  iitmvc  ll^^v^^warfl  the  mrm. 

branc   b  pu'w;lurc(l    immwiblcly  behind   ihc  short  proccM. 

and  the  curved  or  arj^^ular  blade  Is  carried  high  up  into  the 

eavity  by  deprcjt^ing  ihc 
proxim.'kl  end  ol  the  in- 
strument, which  at  the 
same  thTie  k  carried  i 
little  bnckwiard,  causing 
the  blade  to  af»[)ly  itself 
cloM:1y  to  the  matiubnuin. 
The  blade  is  then  mtalcd 
forward  ard  dovrnward 
throLfi^h  an  an^le  oi  ni 
ly  degrees,  and  section  li 
accomplished  by  a  slight 
sawhig     Tiiottmi,     down- 

lite  knilViiBhowii  above  ibt  ifndon.wJiJt-h    ertCQ     duflllgf     llie     wJCh' 

uah'l4cdfTcau»b<>vt.W..vT».j.  i.vauui    Hrawaloi  ihtrinstriima.t. 

As  the  tcudsn  b  scveicd 
tlie  operator  Iceb  the  reniAtance  which  it  offered  suddenly 
overcome,  nnd  :i  sh;irp  dick  is  frequenily  heiird  at  this  mo- 
ment. To  divide  the  tendon  from  below  upward  the  mem- 
brsna  b  punctured  jus: 
liehiw  iind  [>rhiiul  the 
siiort  process,  L'pon  en* 
icring  tlic  cavity  the  in- 
strument isativanced  for- 
ward, inwardj  nnd  down^ 
ward,  the  shaft  reraaininst 
almost  hon;?ontal,  And 
the  ilal  surface  of  Ihc 
blade  closely  applied  to 
the  liiindle  nf  the  malWts 
until  it  has  travcracd  the 
breadth  oi  the  cavity. 
The  handle  h  then  de- 
presEcd,  thus  carrying 
the  curved  point  of  ihe  knife  hi^rh  up  in  the  tympanum. 
The  in^tninifnT  is  then  withdrawn,  upward  pressure  being 
continuttlly  exerted  and  the  tendon  divided  frotn  below  up- 
ward.     The  technique   described    prcauppoite^s    the    use  of 
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Hartmann's  tcnolom;:,  which,  bcini:  sh&rp^poiiitcd,  is  U9;cd 
both  to  pjrcture  ific  mtmhraiK  and  Id  sever  tbc  tctidoii 
(Fip.  ijl,)  When  a  biuruptjintcd  kfiilc  curved  on  the  flai  is 
used,  the  dnim  membrane  is  incised  close  to  and  behind  the 
h^iulle  of  the  maneu*«  with  a  sliiirp  kiiik' ;  thrmigh  this  open- 
ing the  curved  kitifc  is  inserted,  h^  ciincaxhy  being  dirt'citd 
toward  tbc  iiuinubrium.  The  tendon  jj  divided  hy  drprew 
inic  the  handle  ol  ihc  knife  and  extending  the  ind&ioii  upward 
toward  the  short  process  t^'ig-  132-)  Wticti  it  seems  dcsir- 
able  to  divide  ihc  tendon 
throu)j;h  £iii  incision  in 
the  ;tn(erior  ^iegmrnt, 
Ihe  curved  Icnife  enters 
the  cavity  souiewhiit  tus 
low  ttic  short  process.    It 

tis  then  advanced  upward 
find  backu-nrd,  the  Rat 
surface  of  (he  blade  pns^s- 
ing  closely  alonf;  the 
manubrium  and  f^verin^ 
the  tei^dt»n  as  the  incis- 
■.  km  is  cxtcridrd.  Where 
tenuUiitiv  i:^  drc-mird  mi. 
viable  in  ca^'s  of  resid- 
ual purulent  inllamrna- 
tion,  ss.  large  pcHorvilion  being  present,  no  preliminary  in- 
cision  is  necessary,  the  knife  beinjj  introduced  thrtni^h  the 
keiblJn^  perforation  ;  (he  tendon  i«  severed  either  from  below 
upward,  or  in  the  reverse  direction,  according  lo  the  special 
topography  of  the  case. 
■  (^)  Difuhn  cf  the  AnUrhr  JA^ammt  0/  ihs  jlfij//jrtfj.-^This 
mcafture  was  advocated  by  Politzcr*  in  cases  ol  marked  re- 

•  troclion  of  the  mcmbrann  tympani,  it  bcinif  tound  in  several 
insianccs  that  tenotomy  of  (he  tensor  (yinpani  alone  did  not 
allow  the  i>aru  lo  retnmc  their  normal  position,  although  this 
was  possible  if  the  anterior  iLjvament  had  been  severed. 

The  mrmbrare  \%  punctured  just  in  front  of  the  short  pro- 
9XSS  with  it  *ihort  riirveil  knifr,  with  thr  rtitf  ing  eilge  dimrted 
upward.  The  knife  i&  carried  inwaid  iilninsl  to  the  bony  wflll. 
when  the  handle  is  depressed,  crowding  the  edge  against  the 


Fjc. 


iji^^Tcuoiorny  of  unwr  l^inijanL   Aon 
brl^w  upwarxl.     (Natural  sin.) 
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lignmenioua  1i<l<:u«  {n  the  anlerior fold,  whidHadlvided  as 
knxlc  it  vrithilr:Lwn< 

XtmsJtpfihrath'f  IttfiammaUon. — Wc  nay  divide  these  wlhehiuna 
Hccurding  lo  thrir  UkmIloii  itilii  Iwo  cbM^cr^: 

1.  Adlic5Joii5  atK>ut  the  slapcs  itself. 

2.  AdhcMOivs  bctwci-Ti  the  ruatlcua  and  mcun  and  inner 
tjm  panic  wall,  or  tcn»c  blinds  imm«>tHluJTig:  the  entire  ossicid.ir 
chain,  the  artictilaiiona  between  the  various  osaicJes  boui^ 
fni:tcl. 

When  the  rigidity  depends  upon  vlhesions  about  ihc 
stapes  itself  as  ihc  result  of  a  purulent  otitis,  the  Incudo-su- 
|tedt:il  arlicululiim  ImivIii^  liceii  dc^tio^ed,  we  fincl  the  |trh]*4 
uvalis  occupied  hy  >i  m;L»s  td  den^c  U^^ue  which  frequcnily 
ehanjE:cs  the  appearance  completely.  The  head  of  the  siafic^ 
may  prCKnt  only  z%  a  5light  elevation  upon  ihe  surface  ol  the 
mass.  Close  inspection  may  reveal  a  preponderance  of  the 
newly  formed  tissue  alonji;  the  posterior  marffin  of  the  pelvit, 
especially  ahout  the  stapedius  tendon,  which  c:tn  i>cc^ion3tIy 
be  sect!  as  n  bright  Hue  running  through  the  in-iss.  To  see 
the  stapes  or  what  remains  of  it  I  usually  first  ioctije  directly 
downward  close  lo  the  tv;np;inic  ring,  no  'a%  lo  divide  any 
bands  which  may  lend  lo  pu!l  the  sta[>c&  oui  ol  the  visual  fwld 
To  effect  this  the  knik  is  tfj  be  carried  inward  just  above  the 
fibrc'us  bnnd  which  wc  wish  Co  divide,  and  close  to  the  lym* 
panic  rin^,  imtil  iis  point  impinges  upon  the  bony  inner  wa3 
of  the  tympanum  i,Fig>  134.)  It  is  then  carried  downward,  the 
point  tx'ing  still  kepi  :ig:itnM  The  inner  wnlU  and  severs  the 
tendon  u\  ilic  stapedius,  lojjtihcr  wiih  all  udheMons  which 
pH^tsed  from  The  ossicle  toward  the  j.joxlerior  tyripiinic  vralL 
This  relicve^i  the  »t;ipes  from  the  pull  of  the  stapedius  muscle, 
and  Irom  the  tcnsii^n  ol  the  adhcaions  wliich  have  dcvcloi>cd  in 
[ront.it  comes  more  clearly  into  view.  Core  should  be  taken 
in  parsing  the  knife  inward  not  to  cnrry  it  too  lar.  ir  case  ll 
bony  resistance  is  not  Jeli  at  the  proper  depth,  for  fear  of 
entering  the  vei^ttbule  and  injuring  the  labyrSnih.  After  the 
postrnnr  hrinds  havr  l>een  M-i^ered,  short  radi^iting  incision* 
aie  niadc»  taking  the  uval  wijulnw  as  a  centre  from  whicli  ihry 
diverge.  This  allows  the  parts  to  retract,  and  by  local  de- 
pletion favorf  the  formation  of  a  thin  cicatrix,  in  place  ol  the 
thick  hbroiis  deposit.  The  operation  is  completed  by  Ihe  in- 
fiuHtation  of  a  little  boric  acid<     It  may  be  neecs?uiry  10  repeat 


Divrsiox  or  adhesioxs. 
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this  pixxTfdure  srvenil  limce  bc/orc  ihc  dpsired  rr-snlt  is  ob- 
tained, since  dining  cicaiiizalifni  uihn  adhesions  may  Joi nu 
Carciul  attcniiun  will  cnahh  the  *(urgcon  to  overcome  tlic 
rigidity  pcrmuncntly  in  a  large  number  oi  cases. 

In  the  second  class  of  cases,  where  Iho  entire  condtictme 
:hajn  is  bound  down,  rebx^it ion  ot  tensJun  xv>  (recfuentiy  ob- 
.jnabic  by  tturgic-tl  interference.  In  many  cases  a  hr^  per- 
foraiion  is  fonnd.  m  thi^  lower  half  o(  the  membrane^  th«  mar- 
in%  <>l  the  jicfrfututujn  mny  adhc^rr  In  the  inlrrn.il  wall  rjf  the 
middle  car  thrnughout ;  or  this  condition  may  be  confined  [◦ 
■ftlic  region  of  the  tip  of  the  iii^IIclis  hanillc.  In  iUcise  hi»t 
Vcascs  the  blunt  knife,  curved  on  the  flat,  should  be  used  to 
dis'idc  the  fibrous  band  a.  or  in  sonic  cases  vertical  incisions 
may  be  made  lhrout;h  the  cicafrix.  or  the  point  oi  adhesion 
may  be  taken  ^s  a  centre  from  irhich  these  incisions  i*h;iU 
radiate. 

Another  conrlfrion,  not  unaJmmnn,  h  vs-htTe  a  consldcr- 
_^blc  porticin  of  the  incmbraiic  is  dcsUoyed,  the  rcmiLant  ui 
^Ihc  mcftibranc  in  the  tipi>er 
and    poMcrior  quadrant    be- 
ing thickened  nnd  tense,  so 
thai   itfl    lo^ver  border,  cor- 
rcspondins;  to  the  posterior 
(old,  (orms  a  dense  fibrous 
band,   crowding    the   under- 
lying   iirncMirfs    tlrtnly    lo- 
ij;ethtT.  and    sunteliiiKs   par- 
tially   hiding    the    stapes   or  ii  ^iiyi         - 
inctido-stapcdial  nrlicuiation            I   ^^Tj^^^^wH'^^ 
Ironi  view,     Section  of  this                      a  ^  .  . 
band,  by  an  upward  incision 

(F>g-    133)^     frequently    im- 
proves   the    hearinjr  ;    or    ihc     Hl;,   133^— ImMon  nr  dcairkial  banJ  To 

procwlnrr  may  be  advisable        or  tofrec  ihc.ritp<»    {Sm^liUc.) 

•  as  an   esph>nitory   measure, 
tlic  retraction  of  the  cut  edges  perniiiting  an  inspection  o( 
the  structures  lying  in  the  pelvis  ovatis,  and  revealing  a  con- 
dition here  which  may  be  itmcnablc  to  operative  ireatmenl. 

Adhesions  following  a  nonsuppurative  inilamniaiion  will 
usually  be  less  amenable  to  operative'  treatment  than  those 
developinij  in  the  residi-i.'d  pnrulent  caiips.  The  rr;i!ton  for 
this  is  that  in  the  nonsuppinative  cases  the  con^Lriciing  bands 
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are  seldom  confined  to  nnr  one  locality,  but  inroWc  the  cntir«' 
ossiLularcliain  and  the  pcLvisovalJB  as  wcU.  Tiic  condiiuiQ 
18  one  demanding  extensive  and  iometime^  repeated  opcmtirc 
measures,  and  the  hr«t  results  are  cbtainiibic  by  Arst  remor* 
iiij^  tlie  membrana  lympani  and  the  two  larger osiicleft.  Thb 
procrdurt^  permits  a  thorough  insprctuin  fif  the  pelvis  ovalh 
and  ol  the  litapcs.  and  enables  ttic  operator  to  report  to  re- 
peated sun-icdl  pfoccdurcs  or  mechanical  meafturca  for  the 
rclici  oi  tension  cx&Ming  in  this  locality,  while  the  primarr 
operation  eliminates  anomalies  in  tension  ari^Jnfif  from  other 
cuu!teft. 


III.  (JrtlRATIONS   tNVOLVrNti   THE  OSSICULAR   CltAlN, 

(a)  Iix£isi<m  ff/  a  P*.^rlt&n  &f  ikf  Maxubrmm  Mailfi  andvfa 
Lar^  Pari  of  shf  Mtmbrana  wa*  propo»ed  by  Wreden  •  in  cases 
where  it  was  deemed  advisable  tu  secure  a  pcrmancn(oprmr§ 
into  ihc  l\mpinum.  The  procedure  has  fallen  into  disu&c, 
since  it  dues  not  atx^irnfilUli  the  drtired  end.  'Ww.  !e<:hnti|iie 
needs  no  special  description,  consi^tin^  merely  of  niakin^  a 
circular  incision  o(  the  desired  »i2e  by  means  of  a  ^harp  knlEe, 
the  umbo  being  taken  as  the  centre.  After  the  section  has 
been  completed,  the  tibnsus  lani*r]b  which  it  cncloMS  will  be 
held  by  the  manubrium  alone,  and  may  Ijc  removwl  by  cutting 
through  the  malleus  ^andle  by  means  of  an  6craseur»  cutiini: 
forceps^  or  utljcT  ;ipiiro]jriali-  ;ippli:inre. 

ip)  Dhitriti  uliifwrt  iff  ihr  Ittt  udih^faptiUtxI Jmsti ,  or  Ofvision  of 
tht  hoKg  Arm  of  tkt  Jnctis  *ind  MoHfii^atian  ef  tht  v^/tf/v^.-^-Thb 
procedure  is  of  especial  value  in  the  rcsidnal  purulent  crises 
where  the  articulation  is  exposed,  or  is  covered  by  a  thin 
cicatrix  only,  through  which  il  19  easily  visible.  It  is  of  Icsi 
value  in  chronic  nc;»nsu|]purativc  inflamnialion,  since  the  open- 
ing which  is  made  throui^h  the  mctnbrare  to  expose  the  parii 
sofin  closes,  rendering  it  almost  impossible  for  the  surgeon  \^^ 
rdicvc  by  secondary  opcraiion  any  unfavorable  resolls  attend' 
ing  cicatrization.  Where  the  lung  arm  of  the  incus  and  the 
posterior  erus  of  the  stapes  arc  exposed,  disartietdaiinn  i« 
eliected  by  means  of  the  angular  knife  shown  in  Fig.  \2^.f 
and  g^  which  is  inserted  behind  the  descending  process  ol 
the  incus,  and  made  to  pass  throiigh  the  anicuEaiion  by  cut 
ting  dciwnward.     Any  portion  of  the  capsiilc  undivided  mar 

*  MonatoKhrift  fnr  Olimnhc^LLiiodc,  toL  I,  p.  St. 
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be  severed  by  injcrtinp  the  point  of  Ihc  knife  bclo;v  And  cut. 
ling  upwani,  And  by  booking  Ihc  knilc  around  tiic  anterior 
««p«ct  oi  the  Ions  proccfiE  of  the  incus  and  cultin;*  downward. 
It  U  usually  Advised  chat  the  joint  be  opened  from  behind, 
ihc  resfslance  ufTcred  liy  llif  Ht:L|itdiu«  nuj^clc  rendering  iMs 
ihc  sitnplcsl  procedure.  Wbilir  ihis  is  tbtoretically  correct, 
there  arc  several  objections  to  its  performance.  Frequently 
Ihc  lonff  arm  ol  ihc  incus  lies  so  near  the  margin  of  (lie  Hug 
that  c^^nsiderable  lorcc  is  necessary  to  introduce  the  knife 
^behind  it.  If  disnrticubtion  is  accomplished  before  the  stape- 
dius muscle  is  divided,  the  reiraclion  of  this  muscle  may  pull 
the  stapes  ctiniplfiely  oui  i>i  view  and  render  siibseqiieni  mo- 
bclizatioii  tinpoaaiblcp     It  is  advisable,  therefore,  to  divide  the 


yi  oi  jjlht'siiifis-htliiQil  the 


supcdiia  tendon  and  the  adjacent  adhesions  as  the  first  step 
the  operation.  This  is  done  by  injieriing  a  *hnrp  straight 
Itnifc  behind  and  above  ihc  head  of  rhr  *ii;iiif^  li*"twern  it  natX 
tikc  t}inp;injc  niij^,  carrying  it  in\v;iid  until  the  point  [ouches 
Ihe  inner  tympanic  wall,  and  then  cutting  directly  downward 
•  134%  By  this  procedure  the  stapes,  and  hence  the  ar- 
taiion,  is  released  and  brou)|:ht  clearly  inio  view  by  the 
trMCtion  ol  the  tensor  tympani  muv^cle  and  of  the  cicatricial 
bands  situated  in  the  anterior  part  of  the  cavity.  The  ante- 
rior aspect  of  ihe  dcsccnciing  cms  of  the  incus  is  now  in  snrh 
a  piwirioii  that  the  joint  may  lie  c^sWy  divided  by  applying 
the  angular  knife  tn  it  ^md  cutting  downward  jnd  baclci^ard 
(i"ig»  iJ5>  OT  in  some  instances  it  may  be  more  conveniert  to 
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enter  the  joint  from  below,  with  the  point  of  the  knife.  ^w«ep- 
ing  the  bladL^  anli^riorlv  unH  p;)hteriorlv  uiiEil  the  op^abr 
liffamcnt  is  divided.  After  disnrtiaibiion  thu  procrss  of  the 
incus  U  pvishcd  upward  and  forward  to  pr<.'vi.''ni  rpunion. 
Tbt*  ^Lt|>Et^  is  next  (^x;ijninc^d  will]  a  pnibc,  tin:  iiicisl  sultAlile 
in^tramcot  being  a  line  cotton  holder,  the  tip  of  which  is 
firmly  woun<f  wirh  a  dcEicatc  pledget  of  cotton.  II  the  caeside 
13  ng^id,  it  is  to  be  treed  by  \iitv,%in^  the  pointed  knife  aboui 
the  foot  plate,  dividing  all  ddvcntitioiis  bands  which  maybe 
found  wiihio  the  pelvis  ovali^  passing  from  its  walls  to  the 
crura  of  the  )>I;ipes.  After  incision,  niediantcul  itiobilization 
by  mean*;  fd  the  ciitt on- tipped  probe  ?*hoidd  brt  efft^ctcd.  The 
in&Intiiicnt  i^  introduced  below  the  stapes  first,  and  an  attempt 
made  to  crnwd  the  ii^>iclc  upward  by  a  leverlike  nctiun  iit  the 
probe-  The  same  mampulation  is  repeated  Irom  above  down- 
ward, from  behind  forward,  and  from  before  back  ward*  care 
beinj;  taken  not  to  fracture  the  crura.  Where  the  incudo- 
stapedi.i]  articulation  is  o^silied,  the  lon^  arm  of  the  incuft 
may  be  divided  by  a  stout  scissors,"  the  tragmenis  bcfng  sepi- 
rated  sn  uk  tn  prevent  reunion,  after  which  mijbili/:iti<jti  oi  xhc 
stapes  is  airricd  out  afrcr  the  manner  described. 

In  chi-onic  nonsuppurative  cases  Miot^  advocated  the 
same  proccduron  the  slruclurcs  within  the  middle  car  Ikctni! 
exposed  by  an  CKpiorcitory  incision  ftlong  the  posterior  margin 
of  the  membraoa  tympanic  aa  already  rlescribed  in  the  tech- 
nique cf  exploratory  myringotomy.  Gcnertil  anaesthesia  is 
not  necessary  cither  in  the  restdunl  suppurative,  or  nonsup- 
purative cases. 

Mobili/aiiciu  in  ihe  non^npporalitfc  cases  is  less  effectual 
if  ilic  exploratory  incision  is  allowed  to  heal  than  wbeic  a  per* 
niancnt  opening  is  maintained,  cither  by  the  removal  of  the 
enlircmembrane,  malleus,  and  incus. or  by  allowing  ihcflaptu 
remain  displaced, although  by  the  latter  procedure  it  ift  seldom 
possible  losecurc  a  permanent  perforation.  The  lack  of  «ucce«s 
whL-u  ih*r  i\^i  U  rej*laced  is  due  to  :i  recurrence  of  the  Condi 
lion.  Lht?  closure  of  the  opening  rendering  U  impossible  to  deal 
with  tbissiirgicaily  except  W  rrpc*anng  t lie  original  oiteradcA. 

(c)  r/affu  O/'tnilif/tJ  /nf  (ht  I\ir/v)sr  vf  uitifiiig  tht  itttui  cf 
tht  SftT/K-s  t^  tfif  MimlffaHa  T^mJ^ni  DirtHljto — The  object  licrc 


•  PnUuor,  AttIiIt  fUr  Olirmlir&lk !c.  iwL  sitt.  p.  in. 

f  Rovki*  d«  liryi]ggloj;ici  1890,  p  49  '^  iff' 
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exclude  the  iwro  larger  ossicles  Jrom  the  physical  process 
ol  sound  conduction,  so  that  ihc  sound  waves  falling  upon  ihe 
membratia  timpani  shall  act  immecifait^ly  upon  the  stupes* 
Little  success  lias  ntteodcd  rhci^  procedures  allbougli  iti  ex- 
ceptional ca«-s  the}'  riM\  itc  valuable. 

I  A  triauifular  Hap  of  ihc  membrane  is  turned  aside  from 
the  postcnor  superior  qundmnt.  exposing  the  iixudo-siapcdtal 
artkulaiion  ;  the  mobiiily  of  the  incus  is  dclcnnined  by  means 
of  a  probe  ;  adhc^iuiifE  abouT.  the  stape«  are  serered  according 
to  the  rules  alrc*ady  bid  doivn  unril  this  ossicle  and  the  incus 
move  freely-     The  trianguUr  flap  U  then  applied  directly  to 

he  \utvg  arm  id  the  incus  an<l  held  tn  place;  hy  a  ^rtT3l]  pledget 
of  cotlon  or  hy  n  small  paper  dressing.  If  the  incus  can  not 
be  freed,  disaniculation  at  [he  lucudo-supcdial  joint  is  per- 

brmed  and  tjie  f ap  applied  to  the  head  of  the  stapes  instead 
ol  to  the  long  arm  of  the  incus. 

(rf/)  UmiiK'et/  e/  rkc  Ossicular  Ckatn  m  ti%  Entireiy^or  H^mtn^ni 
^/  Jndh'idiiGi  Osmits, — Removal  of  the  ossicular  chain  mffy  be 

■mtempted  eilher  for  rhc  improvcmeni  of  hearing  or  lor  the 
relief  of  a  lonj^-coniinufd  ^uppurijiivc  prufts^  ejt  for  both 
conditions.  Since  the  tethtiicpie  is  somewhat  different,  ac- 
cording 05  the  condition  results  from  a  suppurative  or  non- 
suppurative inflammation,  the  operative  prt>cedurc  applicable 
to  cases  where  the  mcmhruna  tympani  is  intact  will  hrst  be 
described  in  detail,  after  which  attention  will  be  given  to  the 
particular  variations  demanded  in  caseK  where  there  has  been 
destruction  of  the  mcmbmnA  tympani  over  a  large  or  small 

I  area.     We  have  10  considrrr,  thai— 
I.  Removal  of  the  miilleus  and  incus. 
2.  Kemoval  of  the  mallcLis,  incus,  and  stapes. 
J,  Removal  of  the  fttapcA, 
II  the  mc^mbrana  tyn^pani  is  present,  this  is  also  removed 
DS  completely  as  possible  in  carrying  out  the  first  two  opera, 
dons,  while  in  stapedectomy  the  membrajie  is  allowed  to 
remain, 
K      A*  early  as  1*73  Schwartic  •  advocated  chtr  rrmoval  of  the 
Broalleus  and  the  mrmbiana  tympaui  and  disajllculation  at  the 
ffnciido-stapcdial  joint  in  cases  ol  non^^uppurativc  inflamma- 
tionp    Kcssci  +  excised  the  membrana  tympani,  nwllcus,  and 


•  Arch,  nir  Ohitnhrnt.,  vn].  »il,  p,  laS. 
\  Arch,  fit  Ohinnhnlk.,  vol.  uii,  p.  6^ 
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incus,  and  mobSlhed  ihe  sc:ipcs  in  a  case  of  complete  Uenoiii 
of  the  Bti&i^chi;iii  txihe,  while  at  an  enrLicr  d^tc?  hu  K'^eI  d<tn. 
oniCratcd  ihat  the  stapes  *  mighl  be  eviilsed  from  the  oval 
win<li»w  ivith[)ijt  serious  consequences,  lu  1^85  Lucac^  re- 
ported filty-tfirce  opcraii<jn»  in  non<»Lipp>urAhve  oiith  iwtidii 
in  wtiich  the  mcmbrnna  tympani  nnd  malleus  had  been  re- 
moved and  the  incudo-stnpcdial  articulation  divided.  Iiitii 
of  these  ca^sc;^  the  incus  watt  aho  taken  ^w^y.  From  thU  w« 
on  the  current  lilcrnture  conl;dns  ntimeroti*  reports  of  rcmyv^J 
of  the  oaiiele*i  in  cases  of  nansLippiirative  inflamiuaiion  oi  int 
mMdte  C-ar,  the  prueediirc  being  follo*ciJ  bv  varjing  dr^nei 
of  success. 

Concerning  the  necessity  o(  general  anfc^thciiia.  it  inav  be 
said  that  at  the  present  lime  the  entire  oKMculsr  ch;itn  and  llie 
membranci  tympfini  may  be  removed  ^rithout  the  adniinistra- 
l£on  of  a  general  anaesthetic  in  patients  havjrg  a  fair  amount 
of  self-con!a)L     No  discomfort  is  experienced  during  the  co- 
lirc'proccdure  except  at  the  moment  of  makinj^  the  Initial 
puiirlurr.  ami,  Aht-n  the  kntfr  einptiiyed  fnr  the  pitqio%tt  h  m 
perfect  condition,  the  inci^sion  through  the  membraua  timpani 
111  tlic  pri^terior  segment  just  within  the  cartilaginous  ring  b 
not  painful  and  somelimcs  is  not  felt-     When  the  tympanic 
cavity  h,"is  been  entered  the  application  of  a  tco-per-cent  solu- 
tion of  cocaine  by  means  of  a  cotlon-tipped  probe  rerder^  the 
(ubsequent  step*  absolutely  piinbss.     It  is  neocfisary  to  pro- 
ceed slowly,  :\%  the  Uicsl  ana?5the4ia  h  confined  to  a  limited 
area  bcyiind  the  extent  of  the  fnci^iDii,  ami  ai;  the  operation 
Ijrogrcsjcs  tlic  cocaine- sfjlof inn  is  tn  be  applied  Irom  time  to 
time  to  the  edges  of  the  wound  and  intnuluccd  into  the  tyto- 
panic  cavity  through  the  artificial  opening  whenever  the  pa* 
llent  gives  tvidence  of  feeling  the  manipulations  in  the  slight- 
est degree.     Naturally  this  prolongs  the  openili.>n  :  but  tlic 
advanta)je  Rpincd  of  testing  the  result?  of  the  various  steps 
of  the  iiperaiiciii,  tcigerher  xvith   the   increased  drficacy  ol 
mnnipiilation  possible  when  the  pati(.-nt  i«  ennscitm-s  and  able 
to  luaiutalii  liis  head  in  any  piisition  in  which  it   has  betn 
placed,  more  than  compensates  for  the  loss  ol  time. 

Technitjttf  of  the  Rfitti^>\af  of  ih<  Mrmdrami    T^mfant  ami 
OsstcUj  wkffi  thr  M^ffi^rana  Tympam  is  Jntait, — With  the  »harp 


•  Arcli.  RJr  OhifuhrilL.,  vol.  xl.  p.  »g^ 
t  Ibid..  v«]  tT,  pL  93tL 
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knife  {Vig^  t2j.  f)  an  incision  is  made  through  the  mcmbrana 
tynipani  in  Ihc  upper  and  posterior  quadrant,  commencing 
iu^  below  the  poiiii  where  the  posterior  foKJ  meets  the  lym- 
p;mic  ringt  atkJ  following;  this  eurv<^j  is  c:irried  do^vnward 
to  about  the  middle  of  the  posterior  border  of  the  rin^. 
Tht*  indsion  is  made  close  to  the  insertion  of  the  membrana, 
but  shoiilil  lie.  entirely  in  the  dear  iin-tnl)r;ine,  for  the  reason 
that  if  this  is  cUtnc  no  hai^niorrhage  resiills.  For  Mie  samt  rea- 
sun  care  must  be  taken  noi  to  wound  the  inner  wall  of  the  tym- 
muiti  wil^^  tbc  point  uf  the  knife. as  any  bleeding  grentiyob. 
'scurcs  the  field  ol  operation  and  renders  the  succeeding  steps 
more  difficult.  The  ed^cs  of  the  incision  arc  now  separated 
and  the  incudo-siapcdial  artlctibtlon  h  u«nnlly  clearly  and 
easily  exp<wed,  [(  snilident  space  h  not  gained,  a  horixonul 
[ncision  may  be  made  from  tlic  upper  extremity  of  ihe  first, 
ird  toward  the  shnrl  procr^^  oi  the  maElenn,  tlie  srctinn 
tte^nQg  the  course  of  the  postci  lor  fold  and  lying  just  bc- 
iU  thus  avciidinif  the  more  vaficular  tissues,  ff  this  docs 
nol  give  suRidcnt  room  the 
incision  may  then  be  carried 
downward  just  behind  the  lou^ 
process  of  the  malleus,  as  in  ex- 
ploratory myriHgotitniy  (Fij;. 
137).  En  this  way  a  fl;ip  is 
:d  Avhich,  on  being  turned 
'nward.  enables  the  opera- 
to  see  the  ineudo-stapcdial 
[jctilation  clearly  il'ig.  i,i<^^ 
le  next  step  is  the  division 
cf  the  «upediut  lerdon ;  this 
may  somelimrs  be  seen  run. 
Din^  fioiTi  ilie  neck  of  the  sraprs 

hind  the  tympanic  rini^:  fre-        fiom  ihe  mcmlnintt  t^mpanL    j, 
«»-..>i..   K..».«..»^    ik^   u^fA   .^i  Uuiitviatit  bduQfl  ■!  Wci  portion 

qucnlly.  however,  the  hcid  o!        ^f  mcrbr^nc;  t.  The  d^ttJT  ii« 

[the  stapes  lies   so  close   to  this  iIl■Ii^-nr^  ih-  Indiion  «*crini;  ill* 

Structure  that  the  tendon  can 

not  be  seen  ;  in  such  a  case  the 

pointed  knife  u«ed  in  dividing  ihe  membrana  tympani  is  tn* 

scrtcd  cicise  to  I  he  hcnd  of  the  stapes  and  >lightly  above  il 

And  carried  inward  until  the  inner  wail  oi  the  tympanum  is 

reached:  a  5hort  cut  downward  is  then  made,  carrying  the 


brane.    (Nttural  aAtC.) 
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knU^  !>etwecn  the  head  of  ihe  stapes  atid  the  tympanic  Hng, 
whiic  ibc  point  is  still  firmly  prc^-wd  upon  the  imitr  uill  oi 
(III?  lympaniun  (Fi^t.    134)-     In  tlii?»  way  ihr  musdr  is  llit^r- 
oiiglily  diviilcd.     Wlitrii  the  tendon  can  be  8eeii  iu divi»io]i  ^ 
perhaps  more  simple;  but  in  cither  ai^c  the  point  of  the  kait<^ 
Hl^ould  be  firmly  pressed  against  the  inrcr  ^vall  ol  the  ly<^" 
]janvim.  in  order  that  the  tendon  and  any  adhesions  aDout  i^ 
may  be  thoroughly  and  completely  severed. 

As  soon  as  this  has  been  done  the  action  of  the  tensor  ly-m- 
pani  will  bring  ibe  iiicu(1<vst^|iedijlarticnlanf>nand  the  «tap<3 
more  clearly  into  view.    The  next  step  is  the  division  of  thr 
incndo-stapcdial  arliculatjun  ftihich  is  cfftclcd  wilb  l)ic  ang^^ 
lar  knife.     The  kniEc  t^  tnacrtcd  inin  the  handle  in  -inch  a  vra>' 
that  the  point  is  directed  backward  and  15  carried  intot^ 
tympanic  cavity  in  front  of  (he  iong  arm  ol  the  incus,  end  llie 
blade  passed  fo  the  inner  side  of  this  pnicess  [Fij;.  '55K  by 
slig^ht  pressure  b:ickw3rd  the  shaft  ol  the  instrument  is  kcpl 
close  to  the  descending  process  of  the  incus,  while  ai  the 
same  lime  iht'  in>trnmer)t   !%  pressed  in\\ard,  mi  that  the  iir- 
gular  blade  will  lie  against  the  internal  tympanic  wall;  the 
articLilalion  is  divided  with  a  downward  stroke.     If  fibres  ol 
the  capsular  ligament  still  remain  undivided  |>03iteriorly  tbe 
angular  knife  i:^  to  be  turned  in  an  opposite  direction,  wilb 
ttie  point  directed  forward*  when,  by  passing  it  behind  the 
long  process  of  the  incus,  a  downward  stroke  will  complete 
ihe  Hivision. 

II  ihcse  steps  h:ivc  been  carried  out  as  irnlicatc^l  it  will  be 
tlie  exccpticu  if  more  than  a  drop  of  blcitjd  Iian  been  U*^U 

Next,  with  the  pointed  knife,  a  short,  horizontal  incisioa  is 
made  through  the  membraoa  tympani  at  its  most  dependent 
part  clo^c  to  the  insertion  into  the  annnhit^  tympanicus  (Fig^ 
'3^>  3)>  ^^^  pointed  knife  is  quickly  laid  aside  and  the  probe- 
pointed  knife  (Fig,  123, /-)  is  inserted,  and  the  membrane  is 
divided  along  its  posterior  periphery  innn  below  tipiranl 
unffl  the  exploratory  incision  is  encountered.  In  the  same 
iiuimcr  the  anterior  segment  of  ihc  mcmbi^iie  is  divided  from 
below  upward  with  the  probe-pointcd  knife,  the  inci.'sion  ex^ 
tending  as  far  as,  hut  not  into,  Shrapncirsmcmbrane,  (The  in- 
cision is  indicated  by  the  dotted  line,  2,  in  Fig,  136.)  Up  xo 
this  point  no  blood  has  been  lost  and  the  field  of  operation 
is  as  clear  as  when  wc  started.  There  rem;iins  to  be  divided 
the  membrana  flaccida  and  thr  lignments  which  bind  the  raal- 
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tcus  cxterrally,  in  front  find  bcliind.    The  pointed  knilc  ts 
o;;ain  used  ior  this  section,  wlucli  should  be  made  ia[jidl>. 
Tbe  kmie  i«  held  $o  that  the  fl^t  surface  ot  the  blade  look» 
towiird  the  rnoi  of  the  cana).  the  cutting  edge  bring  direcTed 
backward  ;  the  point  of  the  knife  is  entered  just  above  the 
!thurt  process  of  the  malleus  and  is  puj^hed  iitwnrd  and  lj^n 
vrard,  the    handle  being  depre^LScd  so  that   the  sLaft  often 
touches  the  niargifi  ot  the  speculum.      In  tliU  manner  the 
knilc  is  made  to  enter  the  fornix  tympani ;  it  is  now  made 
to  cut  its  way  out,  downward  :ind  backward,  thus  severing 
the  external  and  posterior  lij:;au)enls  of  the  malleus  and  ii'u 
vldln^  the  membrana  tlaccida  posteriorly.    The  kntic  i%  then 
quickly  Iwrnrd  nnd  made  to  cut  in  ihr  nppo^ilr  diretiicii, 
being  carried  forward  over  the  sliort  pR>ctss,  dividing  the 
Hamcrior  fle^mcnt  of  the  membrana  Haccida,  f^me  fibres  of 
the  external  ligament,  and  the  strong  anterior  lig^tment  tif  the 
malleus-     The  malleus  is  now  held  only  bv  the  superior  liga- 
ment And  the  tendon  of  the  tensor  tympani,  neither  of  which 
is  strong.    The  ba:worrhagc  from  the  last  incision  may  be  free 
and  may  obscure  the  field,  but  usually.  owhig  to  the  elevated 
B  position  of  the  head,  the  upper  part  uf  ihe  tield  i%  not  obscured, 
and  the  short  process  iif  the  nialleus  can  be  distinctly  ttccn. 
The  ossicle  is  quickly  grasped  with  the  forceps  [hig.  I3;)»  just 

■  below  the  short  process,  and  by  pressing  inward  to  dislodge 

■  the  neck 


Fic   137.— McKif**   CM   forecpfc      iTlic   Tiladc* 
^tnKiH  be  Abmf  hnir  tn  Lricli  Uragei  ibin  in  ilic 


the  neck  of  the  bane  from  the  projection  upon  which  It  rests, 
followed  by  traction  downward  and  then  outward,  ihe  osvicle 
Kextracted.  Noftircr  i^  miuirsd  Co  rufjlurethclcndLinoi  the 
leoHor  tympani  or  the  superior  ligament,  as  they  offer  \cry  lit- 
tle rr»i»tance. 

It  will  be  necessary  now  lo  wipe  out  the  blood  which  ha^ 
followed  the  removal  of  the  malleus,  but  In  most  cases  a  slnfifle 
pledget  of  cotton  will  dry  the  cavity  completely.    The  incus 
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IS  next  sought  for,  and,  iJ  in  kigbu  i%  grasped  ivlih  ihc  forcrp? 
;itid  rcmiivcd,  tmctiyn  bring  m  first  exerted  (iownwjjd  juJ 
forward  and  tlicn  oulw^rd.     Mo^i  frequently  when  ihc  incuf 
11*  It]  vUivf  the  long  jiroccss  will  be  seen.  mA  in  the  noriiul 
locaiion»  but  lower  down  and  lying  close  to  llic  border  ol  the 
ivnipaDic  ring — so  close,  frequently,  that  it  is  overlooked,  k-r 
it  itien  apparently  constilutes  a  part  of  the  rinff.     Manipula- 
tion by  means  vi  a  probe  reveals  its  ideniity  and  Uie  oiticl*^ 
cm  be  extracted  in  ihe  manner  already  described.     Thijtdis 
placeineni  of  the  inoi*  downward  and  backward  is  due  to  ihc 
fact  ih.tt  in  the   rrmo^'^t  of  VKe   malleus  the  eapMilnr  tiganicnl 
binding  tlic  two  ossicles  together  must  be  ruptured.     The 
incus  itself  is  attached  to  Ihc  tympanic  wall  by  means  ol  a 
single  ligament  running  from  its  short  process  to  the  walls  o( 
the  fornix  lympani.    Traction  downward  on  the  malleusdiS' 
places  the  incus  down^vard  and  atso  revolver  it  backward,  the 
short  process  bcin|j  the  fixed  point-     Thus  frequently,  after 
the  malleus  has  been  removed*  careful  inspection  of  the  ftcld  oi 
operation  fails  to  revciil  any  iracr  ni  (hf^  incus,  il  having  been 
rotated  entirely  oui  of  sight  behind  ihe  (yii)paiiic  ting.      To 
effect  its  extraction  is  not  always  cn^y.  and  yet  in  crises  when: 
there  h^s  been  no  suppuration  it  will  rarely  happen  that  ihc 
ossicle  will  escape.    When  not  in  sight  the  long  process  o(  the 
incus  can  be  easily  brought  into  view  by  means  ol  the  incus 
hooks  trig,  la^.yand^).     These  hooks  arc  curved  in  oppo- 
site directions  for  the  right  and  leit  ear.  the  concavity  ol  the 
curve  looking  anteriorly  in  each  case;  the  instrument  is  ia< 
serled  into  the  handle  with   i;s  angular  extremity  clirecic<l 
upward.     The  Incus  hook  is  introduced  into  the  tympanic 
cavity  and  the  angular  portion  passed  behind  the  tympanic 
ring  close  to  the  floor  of  the  canak  Ihc  hook  being  in5crted 
in  such  a  way  that  the  concavity  of  the  hook  looks  upward- 
Wht-n  the  angular  portion  of  the  instrument  has  entirely  dis- 
appeared behind  the  ring  the  instrument  is  drawn  outward 
umi!  it  is  fell  to  press  closely  upon  the  inrer  siirfacc  of  the 
tympanic  ring »  when  il  is  rotated  forward,  at  the  same  time 
bein^  carried  a  litlle   npward.      Usually  ihlx   nianipublton 
swings  the  long  arm  of  the  incus  into  view  (Fig,  i^S).     The 
difficulty  sometimes  experienced  in  sccuriDg  Ihe  incus  uuw 
ally  lies  in  the  fact  that  the  ojicrator  is  inclined  to  search 
for  Ihe  ossicle  too  high  up  in  the  tympnnum  and  to  iorgcl 
that  the  long  process  lies  close  to  the  margin  oi  the  ring; 
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A'  H  ih^rt'forc  frequently  carried  too  deeply  into  the 
[y m panic  cavity  a «f I  fiiik  u>  engagr?  iUe  long  process^     This 
miniruvrci»tobcrrpc-ntc(l%rv<:r;il  lirinrv  in  case  ihc  firsi  effort 
15  not  successful.    H  no  Ircc  body 
IS  tell  with  llic  hofik  it  is  then 
inserted  into  the  tympanum  at 
the  antcro  inferior  portion  witli 
the    concavity   of    the    hook    di- 
rected posteriorly :  the  hook  is 

now    roiLitrd.  swc(."pitig    the   fx» 

LrcniLty  which  lotirhcs  thr  tym- 
panic  ring   cloMly.    backward. 

and  at  the  Hame  time  ^omcwhiit 

upward.     This  manipulation  will 

brin^  the  incus  into  view  in  cas^c 

xuptureof  ibe  poMerior  ligament 

ol  the  incu^  during  the  removal 

oi  the  raaUeus  has  allowed  the 

cjsslcle   to  fall    xitiu    th<-   sintrro 

infcrior  purl  of  iht-  tympanic  cavity,  an  accident  which  may 

aw>metimeA  biip|>cn. 

If  the  ossicle  is  not  found  in  cither  of  tlicsc  situations,  the 

l)Ook  should  be  swept  upward  and  forward  throu^b  the  jjos- 
lero-^uperior  and  supt^rior  portions  of  the  tympanic  cavity, 
keeping  it  Mill  pressed  lirmiy  ag:iinfit  the  internal  m:trgin  of 

^he  rin^.  Care  is  to  be  taken  iu  ihh  manipubtlon  that  ihe 
liook  doe?  not  pnii*  between  the  crura  nf  the  utaprs  or  frac- 
ture them  as  li  K  carried  forivnrcl.  If  the  inctis  siill  remains 
hidflen,  the  hook  having  ihe  fip[Hi4ile  curve  Nhcndil  now  he 
carried  into  tlic  fornix  lympani  with  the  concavity  directed 
backward,  the  an^^ular  portion  of  ihc  iuMrument  beinj; 
hooked  behind  the  inner  extremily  of  the  superior  wall  of 
the  meatus-  The  instrnmenl  is  now  rotated  b,ickward>  and 
at  the  snme  time  Is  carried  downward,  rotation  bcirg  con- 
tinued throtigh  an  anj^le  of  i}ne  hundred  and  eighty  degrees. 
This  manipnl^ition  will  dislodge  the  incus  in  caser;  where  its 
poritcrioi  ligament  is  very  strong,  i>i  where  ihe  long  process 
bas  been  rotated  far  hjickward  out  of  reach  of  the  hook. 
After  this  downward  sweep  il  is  well  to  repeal  at]  of  the 
steps  for  dtslod};;in^  the  incus  in  the  order  named,  ns  this  last 
Kianipulaifon  mav  di^>lace  the  ossicle  downward,  although  It 
may  still  remain  hidden  from  view»     The  objection  to  begin- 
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ning  the  search  in  the  manner  Usl  mentioned  Ues  in  lh«  Tact 
that,  ti  th«  osdclc  is  already  fr<rc  or  nearly  so.  the  mampuU' 
lion  i«  api  to  displace  ii  so  (ar  !(iw:ird  the  ni:i$ioicl  ;imruni » 
In  renfler  il  entirely  inacccssihlc.  I  have  wratleti  upon  ihf 
m^^lhcicl  rif  exliacliii|{  ttii^  u*iHkle  somcwliai  ;it  length,  tkeoiuae 
I  believe  It  to  be  extremely  imporliint  to  remove  it  ii  po^ 
siblc;  and  I  feci  eertaiik  that  the  nd\'-anU£:es  i^nined  by  tb 
extraction  arc  more  than  enough  to  ^t'armttt  prolonging  the 
operation  (or  thi*  purpose. 

After  the  incus  has  been  removed,  the  eavity  is  thoroughly 
dried  and  the  region  ol  the  round  window  iiii.pt!cled,  Anj 
thickening  in  this  nitiiaiion  should  be  uveraime  by  cuUing 
away  the  hypciirophicd  tissue  i(  possible.  Usually,  however. 
we  lind  Niniply  a  lluckeniuj^  of  the  mucoiis  membnine  ihuni 
the  ictiGStra.  Stellate  mci^ons  by  mc^ins  cl  nn  angular  knife 
(Kiff.  133, /and  ^,)r  introduced  into  the  niche,  most  ircqticntlr 
relieve  the  tcns^ion. 

The  stapes  1*1  next  inspected  and  its  mobility  tefited»  1! 
rigid,  all  adhesions  about  it  should  be  divided  and  the  CK^sicIc 
iiKiUilued  with  ihfi  coitozi-iipped  pruLxr,  in  the  maimer  Greatly 
described;  if  it»  rnoiion  is  now  free,  the  operation  maybe 
considered  completed.  If.  00  the  other  hand,  the  muiion  cl 
the  stapes  i^  still  im|icdcd.  or  it  the  adhedoiis  have  been  lound 
to  be  so  extensive  that,  after  they  have  been  divided,  cica- 
trization will  probably  render  the  ossicle  ri^id  a^ain,  the 
siapes  may  be  removed.  All  soft  tissue  binding  it  do*» 
should  be  carefully  severed  with  the  sharp  knife  patS^ 
around  the  foot  plate.  ;\krr  which  3  delicaie  hooV  {Fig.  }2}. 
6)  is  parsed  bct^vcca  the  crura  and  the  o?i?^ic]e  is  removed  far 
traction.  It  is  often  more  easy  to  gra?*p  the  liejid  of  llie  boat 
with  the  forceps  and  remove  it  in  this  way  than  by  making 
use  of  the  hixjk. 

In  cases  where  difliculty  is  experienced  in  (indinj^  xhc 
incus,  and  il  is  deemed  necessary  lo  remove  the  stapes— 1h» 
ossicle  being  e;isily  seen^it  is  ofien  wise  not  to  delay  the 
removal  of  the  stapes  until  the  incus  is  found,  since.  In  the 
uta[ii{Hjl;Uion^  nt'cessary  to  dixjihice  the  jticus,  ihe  crura  of 
the  stapes  might  accidentally  be  broken  or  the  head  of  iHc 
bone  be  so  displaced  as  not  to  be  easily  seen.  Hence,  if  the 
inCLis  Ls  not  readily  foundi  and  it  has  been  found  advisable  to 
extract  the  stapes,  this  may  be  removed  as  the  sccord  siep 
of  the  operation,  and  the  incus  subsequently  searched  for. 
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■J  (lie  Mapc-s  iTi  rcnii>v<?fl  at  Mh  stage  tif  the  )>rocct!iirc,  caic 
must  be  Ukcn  in  scurching  (or  ihc  Incus  lliat  Un-:  incus  hook 
is  not  pas5cd  through  the  oval  vrindow,  thus  injuring  the 
labyriiuh>  Thia  may  seem  a  needless  precaution;  but  any 
ime  who  hati  e^tudu-d  the  parls  upon  the  cadaver  will  apprc- 
ciate  how  easily  the  incus  hook  can  be  passed  throu;;h  the 
thin  mcnibranc  covering  the  fenestra  ovalis.  The  reason  ol 
this  U««  in  the  iacl  that  the  plane  ol  the  oval  window  is  not 
vertical,  but  inclined  downward  and  outward.     When  this 


In.  t)^— AoiliQr'ft  outlJii};  forceps  for  lh«  rtmavdl  nf  a  pnflian  of  die  innci  ex- 

kpenin^  \%  ititiiatef)  high  up,  .^nd  h  almoKt  hidden  iiy  the  iytrt' 
If  anic  ring,  the  incus  hook  may  be  easily  carried  under  its 
up|>cr  margin  and  through  the  membrane  covering  ihc  open- 
ing»  Uie  operator  mistaking  the  resistance  otiercd  ior  that  o( 
the  tympanic  ring,  if  the  posterior  wall  of  the  canal  is  closely 
followed  and  the  incus  hook  made  to  enter  the  tynpanum 
low  down,  and  i*  alterwani  applied  closely  to  the  tymjKinic 
ring,  thi^  accidt^nt  csin  not  occur- 
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la  some  instances  the  trcir^^in  ot  the  tympanic  rin^  hicte 
th«  stapes  so  completely  that  this  of^iiicle  can  nut  be  £ccn,  and 
it  it  impossible  \0  form  an  inlelligt^t  o]^inion  as  to  its  condi- 
tinn  or  to  t-fTccl  its  rcrmovfil.  tn  siii:h  an  tvcnl  the  margint 
ol  lh<?  riii^  tti  ihis  Mluatit:!!  may  be  cut  uway  hy  iik^uk  ai  llu 
(orccps  shown  in  Pig.  159.  This  forceps  is  50  constructed 
that  when  open  the  distiil  extremity  ol  ihc  lower  blade  tu 
be  parsed  up  behind  the  tympanic  rin^.  Upon  doling  tht 
instrument*  the  chisel  bb<te  ciit^  awi^y  a  small  chip  Irom 
the  overhanging  wsitl.  Dy  repealing  this  procedure  ei>ough 
space  ai)   \k  ^;iiiicd  to  permit  of  acce»  to  the  stapes  ud 

Occasionally  tljc  fool  plate  of  the  stapes  will  be  found  to 
be  so  firmly  lixed  in  ihc  oval  \^induw  that  it  can  not  be  kitt- 
ened, nnd  thnt  alter  dividing  all  adhesions  its  removal  is  im- 
possible, the  crura  aometimcs  bcins;  broken  in  the  attempt  ai 
extraction.  In  anch  an  event  the  operator  should  proceed 
with  the  greatest  caution.  All  the  soft  li^ues  sH<.mld  be  care- 
fully removed  from  the  oval  niche  by  means  of  the  anguUr 
koivcs  (Fig.  iti^,/^g)  tmd  a  delicale  curette  (Fig.  i2j,ir).  II 
ihe  outline  of  the  foot  pbtc  can  now  be  made  out,  a  pointed 
km'fc  should  be  canicd  around  Its  periphery  in  the  hope  ol 
making  an  opening  at  sumc  point  where  the  union  is  less  hrm; 
through  such  an  opening  a  delicate  hook  can  be  introductd 
and  a  part  at  least  of  the  foot  plate  brought  away.  It  con- 
plete  o>^ificatii)n  has  taken  place  1  should  advise  the  eautwn 
use  of  a  small  guarded  drill,  which  mf^ht  be  made  to  perforate 
ihe  foot  plait-  ai  lis  centre,  after  tvhich  portion?  might  be  rc- 
moi'c<lwith  the  honW-  I  have  never  had  occasion  to  eIo  this 
upon  the  living  subject,  but  should  not  hesilaie  Uj  tki  mk 
usinfr,  of  course,  great  care.  It  would  be  possible  to  carry 
out  this  step  without  evacuating  the  perilymph;  biil  cvco  il 
fl  small  quantity  of  the  t^uld  should  be  luM.  Ke^scls  otecT%> 
lions  have  proved  thai  no  harm  re^ailts.  It  need  hardly  be 
said  that  such  interference  la  justifiable  only  in  catc«  wheft 
absolute  asepsis  has  been  preterved- 

Afrer  ;i1]  thr  operative  steps  deemed  necessary  have  hew 
carried  out,  the  navily  h  In  bf^  liried  vviih  plrdgrls  of  cottnn 
and  a  tampon  of  iodoform  gntixe  or  a  long  pledget  of  cotton  in- 
trf>diiced.  This  is  carried  completely  into  Ihc  tympanum  aa4 
should  hll  the  canal  but  loosely.  The  object  of  ihcgaureis 
to  check  any  oo^ring  which  may  occur  and  to  serve  fls  a  drain. 
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thus  prcvcnlinif  the  formation  oi  a  blood  dot  within  the  mid- 
dle car;  il  tlii^  isallowcd  to  lorm  it  may  yive  rise  to  con^iiicr- 
Able  p:iin  by  preventiDg  tht!  Cj^c^ipe  of  secretion  during  the  first 
diiys  lifter  the  operation-  U  there  is  much  pain  a  few  hours  after 
ihc  operation  this  lampon  h  removed  and  ihe  car  h  duuched 
with  a  Wjiriii,  wrak  aniisrptic  solution  (sis,  for  instance,  a  s^tu- 
solufion  of  boric  acid  or  a  solution  ul  bichloride  of  ujctp 
I  to  8,oco),  alter  wliich  the  tanii>on  Is  reinserted.  Wlicn 
'the  odor  ot  iodoform  i^  objectionable,  sterilised  or  boratcd 
jpu^e  may  be  used  This  second  tampon  is  allowed  to  rcmaia 
in  position  for  twcniv-toir  hours,  and  in  ca,^e4  where  there  is 
110  pain  aifier  the  operation  the  iin;t  t^impon  i^  not  disturbed 
fitr  Iwenly-fonr  hours.  This  tampon  is  pbtcd  so  deeply  as lo 
t>c  out  ol  the  reach  of  the  |i;jI|l-ilI,  while  a  pledy;t-n  of  cnlLon  i* 
j>1aced  at  the  orifKcof  the  me.atus  to  collect  any  scrnns  transu* 
The  patient  is  allowed  to  cliang^c  this  outer  plcd^^ct  as 
as  it  becomes  saturated,  hut  leaver  the  dcc[icr  one  uiiciis- 
turbed.  The  ^uh^equent  trealraeiit  depends  npon  the  amount 
of  local  reaction  fotlowinjn^  the  procednrc.  If  there  is  but  lit- 
lie  di^hai'f^e.  the  cleansing  of  the  ear  OTice  daily  by  the  sur- 
geon, followed  by  the  insul^iUifjn  of  boric  acid,  dermatol,  or 
uifnc  kinrlred  powder,  will  be  all  that  is  necessiuy.  H  lite 
inLHTOiL^i  mcinbi^ne  over  the  Inlcrnal  tympanic  wall  appears 
healthy  and  there  is  little  or  no  secretion,  the  best  results  will 
be  obtained  by  kccpinj;  the  canal  aseptic  by  gently  wiping  the 
walls  with  a  t^ohihon  of  bichhiriJe  of  mercury  (t  to  s.ooo)  in 
lUty-per-ccnt  alcohol,  leaving  the  tympanic  cavity  undi&turbed, 

»IF  any  powder  is  insulH.'itcd  it  should  in  these  c:isef»  be  ;i]>plied 
In  the  walk  of  the  t'an:il  only,  and  should  not  eritcr  the  tyin- 
panum.  When  Ihe  middle  ear  i«  not  inflamed,  ^uy  inleifer- 
cnCc  leiard?*  llie  pro>;resa  of  the  case  rather  than  favors  it-  If 
the  patient  can  miE  he:  seen  dally,  as  is  uf^ually  the  case  in  di<;- 
pensaiT  practice,  gentle  syringing  of  the  car  once  or  twice 
daily,  according  to  the  amount  of  discharge,  if  any  appears,  is 
all  that  will  be  retpiircd,  but  1  have  never  thought  it  wise  to 
trusi  the  insLdflniion  of  any  powder  to  the  patient.  When  ihe 
discharge  i*i  only  slight,  even  the  syringing  is  objeei  ionablr, 
aiid  an  intelligent  p;ttienf  may  h^  alltjweil  io  cleanse  the  ear 
by  simply  wiping  it  out  with  a  pledget  of  cotton  wound  uj>on 
[an  appropriate  coltoa  holder.  On  the  other  hand,  if  at  the 
tnd  of  a  week  there  \i.  Mill  con^derable  secretion,  the  patient 
in  directed  to  instill  a  few  drops  ol  a  Roluiion  of  boric  acid  in 
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alcohol  fjf  a  sircnjjth  of  twL-ntv  gniins  to  the  ounrir,  aftrr  t-acb 
syringing,     The  amoLiiu  of  di<iclinrge  after  ihc  optTation  vrilV 
depend  upon  ihe  hiibii  of  llie  p:iticrnt  and  iiUi>  upnti  ihc  coiwii- 
tion  oi  the  mucous  mcmbrAnc  of  tbc  tvmpanuTn.     In  cascsot 
H(h".incL-d  sclerosis  the  amount  ia  frequently  iftsigniftcant,  cape— 
cintly  ii  the  patient  i»  not  oi  a  iiiW  h.-ibit,     Un  th«  otht-r  hand^ 
when  the  tympnnic  cavity  or  the  fornix  tympnni  has  been  full 
of  connecilvc  tissue  rich  in  blood  vessels,  the  discharge  fol- 
lowing the  operution  will  be  more  profuse.     It  H  probable, 
alsu).  that  prolonged  mmipul^lion  vvilhin  the  cavity  at  the  time 
fif  thfT  iipcraliou  favors  a  more  profuse  rli-scliargc,  allhuogh 
this  is  ccrtiiiinly  not  true  in  all  cases,  and  should  not  deter  lh< 
operator  from  doing  a  deliberate  and  thorough  opcration- 

I  have  wriuen  somewhat  at  length  about  the  management 
of  the  cases  after  operation  becanse  1  considtr  this  an  impor- 
tant point.  In  a  general  way,  the  less  th^  is  done  after  the 
operatitm,  the  mure  likely  we  are  tt)  obtain  a  prrmanent  open- 
ing inu>  ihr"  lynip;iTiic  cavilv.a  rnndinrm  always  tu  lietlrsirrd. 
IJcni:c  thr  iiim  ?»hi'uKl  be  to  keep  the  car  clraii  with  as  little 
maniptilalirjr  as  possible,  and  fo  avtiid  the  use  of  astringently 
or  caustics  to  stop  the  discharge,  since  they  will  certainly  pro- 
mote ihc  reproduction  of  the  tympanic  membrane. 

The  amount  of  c!i$turb:iiice  caused  by  the  procedure  do* 
scribed  is  very  slight.  Ol  forty  eases,  both  [inrulent  and  non- 
purulent, thirty-five  left  the  hospiial  iweniy-four  hours  alter 
the  ojirralion  and  resnmrfd  their  regular  daily  work  without 
the  leasl  tniuble,  ;ind  c|LiIe  a  number  returned  home  upon  the 
evening  of  the  same  day,  the  operation  having  been  performed 
in  ihe  afternoon.  Of  course  the  stapes  was  not  removed  in  all 
of  these  cases;  and  when  this  ossicle  is  taken  away  I  prefer  to 
confine  the  palicnl  to  the  house  for  twenty-four  hours  nt  least. 
Yet  in  three  cases  of  stapedectomy  the  patients  returned 
home  in  less  time  than  this  without  any  unpleasant  effects, 
while  In  two  c-a^ies  in  which  this  ossicle  wa*  left  irr  nVw.  but 
had  been  subjected  to  cnnsidei'zibie  raanipulalton  in  securing 
the  incus,  di/zincss  persisted  fur  several  days  after  thr  npc<ni. 
tion.  As  a  rule,  when  the  two  larger  ossicles  ilone  arc  to  l>c 
excised,  the  patient  can  be  assured  that  nny  disturbance  suf- 
ficient to  incapacitate  him  for  work  will  not  last  tnorc  than 
twenty-four  hours— an  item  of  importance  among  those  who 
find  it  impossible  to  obtain  a  longer  respite  from  their  daily 
vocaiiun.    Of  this  we  can  be  as  certain  as  in  allotting  the  «ame 
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>T  the  dtfkappc&raiicc  of  tJic  Hiiplca*anl  effects  nf  gen- 
IthcMU.  and  ihe  surgeon  is  juslificd  in  (iromising  that 
'the  cfTects  of  the  opcrniion  will  not  detain  the  patient  alter  the 
diuurbance  due  co  the  anoeslhotic  has  passed  awav. 

When  the  stap^it  is  lo  be  removed,  however,  the  dizziness 

may  tniikc  locoirolion  difficult  for  a  somewhat  lonjrcr  period, 

aEiO  ji  thcrt  is  a  pnibability  thul  HiiV  will  sujit-rvtrne  it  is  not 

M-i>c  tri  proiLiise  ihal  this  giddiness  ^vil!  not  interfere  wrih  lo* 

[.comolion  for  several  days,  although  in  many  c&sea^tlic  jnddi* 

will  d]^Appea^  rapidly,     M  the  malleus  Eind  irciis  iilone 

removed  it  will  be  decidedly  rare  lor  any  such  dUturb* 

ancc  lo  follow, 

I  have  never  met  wllh  pain  or  severe  local  indam million  .is 
result  of  the^e  oprntlions,  for  The  reason,  I  believe,  that 
perfect  drainage  exi&ls.  In  this  respect  I  feel  certatn  that  the 
cdniplcic  rcmuv;il  ui  ihc  o^itle^  and  mc-mbraiir  cnrnmrnds 
itself,  when  compiircd  with  some  ol  the  in tratym panic  opcra- 

r lions  in  which  less  positive  violence  is  done  but  in  which  free 
drainajire  i^  not  scciircdn 
A*  regards  the  partial  or  complete  reproduction  of  the 
membrana  tympani,  my  experience  ha*  been  that,  a»  a  rule, 
liie  memhr;tne  will  reform,  although  ihis  is  not  always  the 
case.  Iridealing  with  this  result  the  removal  of  the  two  larger 
OKNicles  is  of  great  adva[Jtagc-  The  mcmlnanc  which  rcfnrm* 
is  usually  thin  and  not  as  <4Cnsitive  a^  the  normal  mcrnbrinc, 
ind  its  removal  is  but  a  trivial  measure  both  lor  the  patient 

■  and  surgeon.  Again,  its  reproduction  does  not  always  impair 
the  result  of  the  operatitm.  In  cases,  however,  lu  which,  after 
the  membrane  has  been  reproduced,  the  hearing  becomes 

i  worse  than  while  a  perforation  was  present,  it  should  be  re- 
moved. Gcnt-ral  ann^slhr^iii,  in  inv  experieiux-,  kis  nev(-r  Iwen 
necessary.  The  fust  i  incision  ilnouiijh  the  membr<ine  is  slightly 
ipatnful.  after  which  a  few  drops  of  1cn-pcr*ccnt  aqueous  ^otu* 
lion  ol  ccKainc  introduced  into  the  tympanic  cavity  by  means 
oi  ihc  cotlonlippcd  probe  renders  the  remainder  of  the  op- 

■  eration  painless.  The  operation  is  be^ t  performed  by  passing 
the  straight  knife  (Tiff.  1 J3,  ^)  ihrnugh  the  membrane  close  to 
the  tympanic  rinj^  and  just  below  the  head  of  the  stapes  tind 
dividing  the  posterior  atiachmeni  of  the  membranes  close  m 
ihc  riiiK  for  a  short  disl;incr>  grr*it  care  bring  taken  not  to 
wtnind  die  mucous  membrane  of  tltc  tympatiunu  The  probe* 
pointed  knilc  should  then  be  substituted  and  the  attachment 


49S 


MinOLE-KAR   orRRATlONS. 


followed  ctownw:inl  tn  its  UnvrM  point.  It  will  ihrn  br  lonnd 
thai  ihc  tisfiiic  Is  so  rdaxt^d  thai  division  of  the  antrriDr  ai- 
taclitncnt  iiitllHicuk  :  to  overcome  tht»  the sbarp  knife  is  A^aJn 
passed  through  the  mcmbniiic  at  its  lower  [><irt  just  in  (rout 
of  ihc  poitkt  where  The  posterior  incision  lermjnaied.  A  litilc 
pain  is  usually  experienced  from  the  tnciBion,  but  it  is  only 
momentary.  The  anterior  atiachmont  is  now  divided  inttn 
bcloiv  upward  whh  the  hluni  knife  until  the  incision  meet« 
thai  which  severed  Hil-  |><i*iit'iior  attachintiU.  Usually  the  rr- 
lax-iriun  inlerft^rcN  rtilh  the  t:oni|j]clc  section-  T\w;  tnembmnc 
is  novv  held  by  a  thin  strip  ol  tissue  nbovc  Kind  below.  A  toiicb 
with  ihc  sharp  kniJc  severs  these  attachments  or  weakens  tlicm 
U)  suck  an  extent  that  the  entire  membrane  raay  be  easily  ro- 
movcnl  with  the  forceji<(.  If  it  is  too  tirinly  held,  the  small  kis- 
sors  (Pig.  1  j8)  will  be  found  useful.  The  procedure  is  so  sim- 
ple thai,  if  iiiicniion  i*  given  lo  secure  an  ase-piic  conditltm  of 
lhe-instrumeri1-s;ind  firld  of  npeiiition,  no  renrlion  rcr^tift^.  The 
operation  may  safely  be  performed  at  the  office  of  the  phvM- 
cianand  ilic  patient  at  once  allowed  to  resume  hts  usual  duties. 
It  is  well  to  protect  thccarby  the  insertion  o!  a  cotton  pledget 
which  need  not  be  worn  ior  more  than  lorty-eiffht  hours  alter 
the  removal  of  the  new  membrane.  Alter  this  it  is  well  for 
the  patient  to  occludr  the  meatus  with  a  cotton  pledpct  when 
out  of  doors.  At  the  end  of  five  or  six  days  no  protection  is 
necessary.  The  patient  should  be  caLiltonnI  Againsl  talcin|C 
cold:  but  further  than  this  no  special  precautions  aic  to  l>e 
advised.  The  procedure  is  not  iikcly  to  be  followed  by  any 
discharge,  and  all  syringing  of  ihe  car  15  to  be  avoided  unless 
pain  or  profuse  discharge  supervene,  as  disturbing;  the  pans 
in  any  way  mav  excite  enou^^h  reaction  to  cau&e  a  reproduc- 
tion ol  the  membrane- 
One  point  is  worthy  of  special  attention,  and  that  is  that 
the  removal  of  a  membrane  which  h:w  formed  afier  operation 
should  not  be  undertaken  until  all  traces  of  inflacnmalion  have 
disappeared.  The  surijeon  must  wait  until  the  newly  formcti 
tissue  is  pearly  white  and  gliMcning  and  until  the  mucous  lin- 
ing of  the  tympanum  has  also  assumed  its  normal  condition, 
as  evidenced  by  the  absence  of  redness,  cngorKcmenl  ol  itsi 
vessels  being  eatilymade  out  thnnigbthe  thin  cicatricial  mem- 
bn^ne.  If  this  rule  is  not  observed  the o[jcration  will  be  more 
painful,  and  reproduction  is  almost  certain.  If  the  membrane 
i-eform  again,  a  ^ect»ml  or  third  ren^oval  1%  Milt  more  sim|>]e.  ;ts 
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the  density  of  the  tissue  U  less  each  time  that  it  is  reproduced. 
In  one  case  ihi&  was  &o  marked  Uiai  aher  liie  finX  incition  the 
erlge«  of  the  wound  retracted  wi  \vi<lely  that  it  was  possible 
to  icmovc  [Jiily  a  rnituite  ponion  ol  the  iicw-lormcd  tiiS[it\aiid 
yet  llic  tyrii[>a[uiiii  wa^  hrrly  rit|iostn!,  jjul  nii  rcpm(!Ht:lii»fi 
Has  followed  at  the  end  oi  several  monihs. 

la  plethoric  individuals  a  persistent  rcproduclior  of  the 
membmna  tympam  alter  excision  can  Ijc  preveiitctl  by  a  re- 
Jiriction  of  the  diet  for  a  few  weeks  previous  to  and  (allowing 
the  secondary  removal  ol  the  structure,  Tbi&  is  suggested 
by  Sexton."  and  I  have  proved  its  efficacy. 

In  cerlaiit  instances  it  may  he  fnntid   that  the  new  mem* 

branc  has  become  adhetcnl  to  the  iiiuer  wall  of  llic  lyinpa- 

tium,  thus  rendering  Us  complete  removal  diffleult.     In  one 

such  Ciisc  in  which  the  stapes  hnd  been  Icli  in  sift*,  the  hejiring 

retnainingimpaircdH  apparently  on  account  ot  Ibe  stapes  being 

bound  down  by  the  newly  Jorrnetl  membrane,  this  wa?  divided 

first  behind  the  head  of  the  tlnpc^  and  the  incision  was  car- 

Tied  downward  close  to  the  ivmpanic  ring  for  a  distance 

«qual   to  :i1)uul   iJtie   thinl   \\s  pusicrior  margin.     The  slapes 

then  lay  free,  while  in  front  there  was  a  flap  atiachrd  by  adhe- 

stona  to  the  inner  tympanic  wall ;  this  llaii  was  lurned  forward 

and  the  underlying  wall  ot  the  lympaniim  was  scarified,  alter 

which  the  flap  was  replaced  and  pushed  down  upon  the  wall 

of  ihe  middle  enr.  care  bein^  taken  that  the  free  margin  lay 

betow  the  tympanic  ring.    Adhesion  at  once  resulted,  leaving 

Ihe  stapes  projecting  into  the  canal  while  the  fympanic  cavity 

was  largely  obliterated  from  the  adhesion  of  die  netnbrane  to 

ils  inner  wall.    Thus  the  middle  ear  wiis  thoroughly  proleLlrd 

by  a  cutancrJu^  coveiin^*  while  Ihe  part&  essential  lo  au<]iiitin 

reniaincd   acccn?*iblc   far  further  operative  procedure.     The 

patient,  though  better,  is  stiii  under  treatment. and  1  hope  for 

still  lurihcr  improvement  lollowing  the  division  of  remaining 

bands  which  partially  fix  the  stapes,     U  may  be  advisiable  in 

certain  ca«cs  to  prewrve  the  anterior  portion  i^f  the  membrara 

tympani  in  removing  the  malleus  and  incus,  and,  after  scarifi* 

naibn  of  ihe  inner  wall  (if  ihe  tymfiantini.  loallenipt  lo  serure 

adhesion  of  the  anterior  segment  of  the  mcmbnina  to  this 

strticlurc.    In  this  manner  we  mi^ht  shut  off  the  anterior 

part  of  the  tympanic  cavity  from  the  posterior  portion  which 
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contains  the  parts  especially  concerned  in  auHjiion.  The 
tcrior  portion  vrtiuUi  become  covered  by  epithelium  irom 
the  surface  ol  the  menibrana  tym[>aid,  and  the  ob)ectiofl  of 
havini;  an  exposed  nuicous  surface  would  be  avoided-  We 
could  by  care  secure  a  ihlti  epithelial  covering  for  the  round 
;iiid  ov.il  windows,  the  Majie?:  being  removed t]rnnt,accrirfUn^ 
to  iiKlkations,  I  have  never  pcriormcd  ihc  operation  wil 
this  objccE  in  view,  bnl.  frurn  the  fact  that  Nature  occastonaJt 
succeeds  in  doing  this  timiided,  it  may  not  be  out  of  place  to 
sugffesi  it  here  as  worthy  of  a  triuL 

aimost  CowfifUly  Dtstr&yr^. — Where  the  ossides  are  to  be  ifr 
moved  for  the  relief  of  a  punilent  inflammation  general  an. 
a:sihesia  shtjuld  be  eniployL-d,  s\\\c\^  removal  of  the  osAicle* 
alone  constilutes  but  a  small  part  of  Ihc  operation.  The 
pathological  process  is  seldom  confined  to  these  structures. 
but  has  involved  as  well  the  bony  vvalt»  ol  (he  tympanic  civ- 
ily,  and  it  becomes  necessary  lo  curette  thoroughly  the  entire 
space  if  the  process  is  to  be  permancrtly  checked.  In  these 
cases  al£o  the  malleus  and  incus  are  fre<iuenily  destroyed  ia 
large  pan,  nought  but  minute  fragments  remain irrg.  To  9^ 
cure  iht^se  frnffmenls.  pnilun_^f:d,  and  someifmes  forclUTe*  tna. 
nipuhuiun  beuimr?^  uec^vt^iry,  ;i[id  a  thorough  npct^ilion  if 
possible  only  under  general  anaesthesia. 

When  a  purulent  inflammatitin  has  resulted  in  the  dcslni^ 
tlOn  ol  a  con^i(lerablt■  portion  o\  the  mcmbraiui  tympani,  the 
method  of  procedure  must  be  modified  to  a  ccnain  extent 
In  some  of  these  cases  we  shall  find  the  lower  j>orti*m  ol  the 
iiiembr;iri;t  wiuiling.  rhe  mcmbrana  flaccida  thickened  and 
highly  v:iscnh<r,  binding  the  ossicles  down  and  concealing 
thcni  itinic  or  k-**  tumpiclely.  Wr  may  be  alilt?  In  rerngni/e 
by  inspection  only  the  prominent  short  process  of  the  ni.iilleu5^ 
and  a  portion  of  the  manubrium^  the  fatter  lying  almost  hori- 
xontnl.  its  tip  bound  firmly  to  the  upper  pari  of  the  inner 
tympanic  wall.  Hchind  the  short  process  examination  with  a 
probe  reveals  the  incus  and  stapes  as  present,  but  whether  in 
iheir  entirety  or  not  con  not  be  determined.  In  other  casef, 
while  there  may  have  l»ecn  e^trnsivi-  df^struclion  of  the  mem* 
brana  tympani.  the  posterior  superior  segment  is  cxivered  with 
a  thin  cicatiicIaE  membrane,  thrriugh  which  the  incudo^stape- 
dial  articulation  is  plainly  seen,  or  this  joint  may  be  com* 
plctcly  exposed,  no  covering  being  present.    My  rule  has  been* 
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II  Cflse£  where  the  incuiio-s(apcdi:il  articulnlion  is  vif>ible« 
whcr<f  this  rvgion  is  covered  by  a  nonvascular  membrane 
the  division  of  which  ^vill  not  lead  to  annoying  h:£morrhagc, 
to  divide  first  ihe  stapedius  muscle  and  then  ihp  incndo- 
«I.i|irdi^]  ;irEictil:ilii>ri  in  the  manner  described  when  consider* 
ing  the  method  ol  operation  in  crises  in  which  the  lucmbrana 
is  intact.  When,  however,  it  is  evident  thai  an  incision  in 
this  region  will  be  toliowcd  by  hemorrhage,  such  a  step  ^crvc^ 
only  to  complicate  the  operation,  as  the  bleeding;  will  render 
h  impossible  to  see  the  inendo-stnpedial  joint,  nmch  [ei%  to 
dtf;unia]l:ili:  with  ccrt.iinty,  and  will  frcquenlty  completely 
obscure  the  field  of  operation,  hiding  even  thai  most  promi- 
nent arid  iTiiporianl  laiulmark,  the  >hiirt  pnic^ess  cif  the  jwaU 
lens,  *[»  thai  con^idetal^lc  difhculty  may  be  experienced  in 
removing  even  this  ossicle.  Experience  shows  us  that  when 
this  coi^ditJon  b  present  there  is  very  little  haitiiorrhage  alter 
the  menit>rana  flaccidn  has  been  completely  freed  Irom  its 
;itt3chments  and  removed,  together  with  the  malleus.  Our 
first  siep.  then,  will  be  to  insert  the  straight  pointed  knife 
above  the  short  prfH;e«s,  pnshing  it  inward  and  upward  until 
the  inner  wall  of  ilic  tympanum  is  encountered;  it  is  then 
nndc  to  di\'iile  rapidly  the  atlacliments  of  the  remnant  of  ihe 
membrane  to  the  tympnnic  ring  by  directing  its  edge  back- 
ward and  incising  close  to  the  mancia  of  the  ring;  without 

oring  it  from  the  wound,  the  edge  1$  turned  in  the  oppo- 
%hc  direction  :ind  divides  the  anterior  attachment*.  Incut- 
tinj;  baclcward,  the  operator  must  bear  in  mind  thai  the  in- 
e\]do-Kia|>edLal  arr!cn1;)tion  hai*  not  bet-^n  severed,  and  in  this 
region  as  little  force  as  possil)le  ^hnnld  he  used,  Pnr  this 
rcasDHp  also,  the  posteiior  incision  should  be  made  first  as 
above  directed.  Almo?it  immediately  the  fundus  of  the  canal 
fills  with  blood,  but  lor  n  few  seconds  at  leiijil  the  short  pro- 
cess b  plainly  viable ;  and  it  examination  has  shown  ub  that 
the  manubrium  is  not  firmly  bound  to  the  promontory,  the 
malleus  is  ;;t  once  sd/ed  with  the  forceps  just  l»eIow  the  short 
process  and  removed  in  the  manner  already  descriljed.  If, 
buwevi^r,  firm  adhesion.s  are  known  to  exist,  or  il  the  maU 
Iciis  is  found  to  be  firmly  fixed  on  grasping  it  with  the  for- 
ceps, no  force  should  be  used  to  eRect  its  removal,  but  the 
canal  should  at  once  be  tamponed  firmly  with  cotton  by  car- 
rying an  elongated  plug  into  the  tympanic  cavity  wilh  the 
forceps  and  pressing  it  firmly  upon  the  tympanic  wall,  the 
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remainder  oi  the  plwg  bring  then  forced  inward*  Upon 
this  Umpon  a  second  »nd  third  arc  crovdtrd  until  there  is  no 
bleeding  aboui  the  plu]^.  IE  this  packing  is  allowed  to  re- 
m:im  in  position  For  a  icw  momcnrii  ;tnd  then  rcmttved  wilb 
the  fcrcops,  the  licid  of  opt-mtion  will  lie  loiind  ut  tw  dry,  the 
lAcctVin^  having  In^cn  cntizcly  checked.  Anj  given  area  can 
be  more  completely  cleansed  by  touching  it  with  a  small 
plcdjfct  wodnd  upon  a  cotton- holder.  The  adhesions  binding 
the  malleus  to  the  promontory  cau  now  be  divided  with  the 
blunt  knife  curved  on  the  Bat^  after  tvhich  ihe  ossicJe  is  re- 
moved by  means  of  the  forceps.  If  the  malleus  is  stiU  firmly 
fixed,  manlpulailon  by  means  oi  the  probe  will  dcfertnine  the 
sittinTion  uf  thr  uniliviilt^il  :Ll1;i::hinc;n1»  and  their  section  can 
be  effected, 

When  it  hah  been  possible  to  divide  the  tncudostapedi^ 
articulation  as  the  initud  step,  I  frequently  remove  the  malleus 
ill  the  maimer  described  as  the  second  step  of  the  operation,  in 
place  of  the  first,  after  freeiDf  the  remnant  o(  the  membrane 
from  its  peripheral  attachments  below,  anteriorly  and  posteri- 
orly. This,  of  course,  applies  to  eases  In  which  the  greater  por- 
tion ai  the  tympanic  membrane  has  been  de&troyed.  When 
only  a  comparatively  smiil!  portion  of  the  mcmbrana  vibrans  h 
wanting  and  excision  is  deemed  proper,  ii  may  be  well,  lifter 
dividing  the  incudo-sl  ape  dial  articulation,  to  sever  the  pe- 
ripheral attachments  of  the  membrane  from  below  upward  by 
means  o£  a  blunt  knife  introduced  through  the  perforation. 
As  a  rule,  however,  so  many  adhesions  exist  between  the 
inntr  tympanic  wall  and  the  lower  portion  of  the  rnembraoa 
that  such  a  procedure  is  unaJvisable.  Moreover,  ihe  parts 
arc  fretpienlly  so  vascular  lliut  the  attifiidant  b1ce>ding  m;iy 
eomp]iC"tte  the  more  important  part  ul  the  prtitcdme — ihc 
division  of  the  superior  attachmcniH  and  the  removal  of  the 
malleus.  It  is  usually  wiser  in  these  cases  to  divide  the  upper 
se^jmcnt  first,  the  knife  beinff  carried  into  the  pcrioration  in 
terminating  the  posterior  and  anterior  incisions. 

It  may  seem  hajrardous  to  subject  the  siapefi  to  the  possi- 
biHlies  of  vio!enL*e  attt^ndjuu  upon  removal  of  the  malleus  be- 
fore the  iiicudo-stapcdiiii  arliculaliun  1ms  I»cen  dividt-d.  A 
moment's  rcflecllon  will  convince  one,  however,  that  the 
presence  of  firm  connective  tissue  which  rendci's  the  proc 
dure  necessary  also  fixes  the  siapcs  so  hrmly  that  intclligen 
manipulation  can  scarcely  displace  it,  while  the  danger  of  in- 
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ftictingr  such  on  injury  19  much  greater  if  an  filtcmpt  ia  made 
to  divide  Ihc  ariiculalion  wiih  the  licitl  ol  operation  jiariially 
ot>scured  by  bTood.  A^ain,  ii  fre^iuently  happens  that  the 
Uittg  process  of  ihe  incus  ha?  beconu.-  nocrcilic  r^nd  the  articu- 
Iniian  has  been  destroyed,  so  thai  no  connection  beiweea  Ehe 
two  cissicles  exists. 

Alter  the  malleus  has  been  removed,  the  stapedius  muscle 
and  ingudo-siapcdml  articulation  should  be  found  and  divided, 
unless  this  step  has  already  been  perfcrmed,  iiitt;r  which 
ftearcli  is  made  for  the  incus  in  the  m.inncr  already  fully  de- 
scribed. It  should  be  remembered  that  as  caries  ii}oie  fre- 
quently attacks  the  incus  than  any  other  oft«ide,  it  may  be 
|>^rli;jHy  or  complrlely  flc^lroyefl.  In  tbr  fnrtnrr  case  its  re* 
moval  is  often  diflicult,  while  it  is  iinportani  to  determine  with 
certainly  the  latter  condition,  to  avoki  a  prolonged  seaixh  il 
it  19  absent.  It  should  aho  be  borne  in  mind  that  the  patho- 
logical process  may  have  resulted  in  a  bony  union  between 
the  incus-and  malleus*  and  that  both  o^^iicles  may  be  extracted 
together.  Ine:i£e  both  ossicles  wcmnCact,  the  operator  could 
not  overlook  such  an  occurrence ;  but  when  one  or  both  have 
been  p;vrHal1y  destroyed,  cartffvil  inspection  <if  the  portions  re* 
moved  may  be  necessary,  to  determine  the  simullanenus  re- 
moval of  the  malleus  and  ):u:u'».  Tiie  o^jciator  ^}nluh^  then, 
upon  extracting  what  he  supposes  to  be  the  malleus,  carefully 
examine  it,  in  order  to  assure  himscll  that  the  body  oi  the  incus 
is  not  atiaclied  thereto.     If  nothin^j  but  Ihc  malleus  '\s  found, 

■  the  field  of  operation  should  be  dried  and  inspected  carefully. 

■  If  no  portion  of  the  incus  is  seen,  special  attention  should 
Knett  he  given  to  the  postero-supeHor  st-gnieiit  of  the  field.  Il 
^■Omc^timrs  happens  thut  the  hiciMon  has  not  been  close  to  the 

lympaiiic  rioK  in  this  region,  a  circumstance  not  easily  leco^ir- 
niwrd  unless  the  parts  arc  touched  with  the  probe,  when  it  will 

■  be  found  that  a  small  curtain,  or  flap,  of  tissue  remains  undi- 
vided- The  destruction  of  a  small  part  of  the  ring  at  this  point, 
as  the  result  ol  caries,  also  gives  rise  to  a  similar  appearance. 
It  quite  frequently  happens  that  the  incus  it  adherent  to  this 
flap,  or  completely  conccnhvl  by  it,  r>i vision  of  the  soft  parts 
close  to  the  bcjiiy  tnargin  wiUh  in  such  a  U4sc,  brJti^  the  incus 

vicw>     If  not  found  in  this  ^iiuation,  the  0*>icle  must  be 

for  with  the  incus  hook,  in  the  manner  already  dc- 

%bOe  considering  the  operation   in   cases  with  an 

intact  membrana  tympani.     If  all  (jf  these  manipulations  fail 
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to  brin^  the  metis  into  vkw,  or  H  it  has  not  been  felt,  ind  ti)c 
incus  hofik  c^ii  be  carried  Jrccljr  from  bcbiud  forward.  throu|;li 
the  vikuit  ot  the  tvn^ptinuni.  ihc:  opirrutor  may  decide  th:it  tiic 
o^icic  h.i$  been  dL^slruycd  by  caries,  or  that  it  has  sullercd 
partial  dc&irticiioD,  and  the  remaining  ponton  has  bccooit 
amalgamated  niih  the  tympanic  roof,  If»  however,  it  ha* 
been  seen  or  kit  at  .itiy  time:,  ils  Mibsequ<:iU  Uiss  will  mean 
dUlocatton  into  the  mastoid  antrum. 

The  mauagemcnl  rjf  the  Mapcs  acid  the  re^icm  of  the  ruuaci 
window  is  conducted  in  the  manner  alrciidj  de^ribcd. 

Any  parts  oi  the  mcmbrana  tympani  which  may  remain  in 
the  lower  portion  of  the  fundus  are  to  bo  removed  wtih  the 
knife,  curette*  and  forcepic  If  ihey  are  the  ^eai  of  a  nyjicnrophje 
process,  as  evidenced  by  constdembk  ihickcning  and  increased 
vascularity,  for  they  may  conceal  areas  of  bony  nccrci*>i*i.  If, 
however,  the  appearance  uf  ihe  h>i\cr  portion  of  the  mcni* 
branc  is  healthy,  wc  may  feel  certain  thai  ilic  bony  slructureit 
ere  unatfcctcd,  and  that  there  is  no  indication  for  the  rcmriv^l 
of  the  lower  portion  ol  the  membrane— in  lad.  its  presence 
wil[  hasten  cicatrization. 

After  drying  the  tympanum  thoroughly,  we  should  next 
search  for  softened  hojic.  buth  by  inspection  and  with  the 
probe^  Inspection  will  often  reveal  here  and  there  unhealthy 
granulation  lisstiL-  hulicalivc  of  the  pieMmce  ol  dead  bime. 
The  probe  ihoulJ  be  ni:idc  to  traverse  carefully  the  entire 
inner  wall  ot  ihc  tympanum,  and  should  also  be  bent  at  i 
right  angle  at  the  tip,  to  enable  the  sur^^con  thoroughly  to 
explore  the  tympanic  vault.  The  curette  should  then  he 
freely  used,  and  alJ  granulation  tissue  and  softened  boiic 
should  be  removed.  For  the  nirium  the  s^traight  ciirrtte 
(Fig.  IJJ  rf)  will  be  fLHind  isrrviteable,  but  for  ihe  vauli  ibr 
sharp  spoons,  bent  at  a  right  angle  (Fig.  I2J  -4,  ft.  must  be  cidled 
Into  requisition.  This  procedure  of  thorou|:bIy  removing  cx- 
uberanL  granulations  and  curetting  the  waib  ot  the  entire  cav- 
ity is  of  the  greatcfil  importance,  and  should  be  conducted 
with  special  care,  as  the  ultimate  success  of  the  operation 
often  depends  quite  as  much  upon  this  »;iepaft  upon  the  re- 
moval of  the  ossicles.  An  area  of  fiofiened  bone  in  the  vault 
of  the  tymp:iiuim  will  keep  up  the  disehnrge  for  £l  long  lime, 
and  render  the  rcMilt  of  the  upeialion  far  fniiu  satisfactory. 
I  Icncc  CMite  as  much  attention  should  be  given  to  this  procc* 
dure  as  to  the  removal  of  the  ossicula.    Alter  the  1>ony  walls 
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\hc  tymi>amim  have  been  thoroiigbly  curetted,  Ihc  mnrgiiis 
tfcie  t)  mp;xnk  ring  should  receive  atCciUion.  It  ircqucntiy 
happens,  when  long-con  tinned  aiippuraiion  has  existed,  that 
the  nuir^in  oJ  the  ring  becomes  involved.  This  is  particularly 
true  o(  rhc  superior  and  postero  superior  margin,  on  account 
oJ  ils  Intimate  relation  to  the  ossicula.  and  because  it  forms  a 
portion  (if  ihc?  ilnor  uf  the  vaiilt  ul  the  tjnipsinurri.  Any 
rou^hno»  or  soflcmng  in  Ihi^  rcgicjn  shoitid  be  dealt  with 
radically.  All  discnscd  areas  should  be  removed  with  ihc 
curette,  and  a  i>ortitm  oJ  the  ring  may  be  excised  with  the 
cutting  forceps  il  necessary. 

Alter  all  these  steps  have  been  carried  out,  the  treatment 
of  ih<^  C3SC  for  the  first  twenty-four  hours  niU  not  differ  from 
the  aftef'treatnient  ol  cases  in  which  the?  niemt>nina  tynpani 

■  was  originally  intact*  The  treatment  sub?^equcnt  to  the  fir*t 
^■illveDty-four  hours,  however,  miiNt  vary  with  each  individual 
^R9$e-    While  the  discharge  continues  profuse,  the  cnr  must  be 

■  cleansed  by  the  patient  with  the  ityringc  and  a  mild  antiseptic 
solution  twice  dnilv,  or  m()rc  frec|ut^nf ly  il  !  his  uv  necess;»ry  to 
keep  the  parts  cle;in.     At  the  end  of  a  vveetvT  il  there  is  con- 

m  sidcrablc  dtscharRc,  I  recommend  the  instillation  of  the  solvu 
lirm  of  boric  acid  in  alcohol  (nice  dally  after  thorongh  cleans- 
ing. Any  grarH(l;iiion  livf'Ue  must  Ix"  destroyed,^*  it  npjirars, 
»by  means  of  chromic  acid,  silver  nitrate,  the  actual  cautery, 
or  any  other  dcMnicfivc  agent.  If  it  is  found  that  all  carious; 
bone  has  not  been  removed,  lactic  acid,  applied  to  the  aiTected 
areas  by  means  of  a  cotton-lipped  probe,  is  frequently  sufli- 

■  cient  lo  determine  the  formation  of  healthy  granulation  ttsste 
and  edect  complete  cicatrization.  The  concentrated  acid 
should  be  used,  and  should  be  thoroughly  rubbed  into  the 
livhues.  As  ihe  disrhjtrgr  hrrcome^  iihnnst  rti/  wc  may  dis- 
pense with  the  sj'ringc^and  the  p.itieni  maybe  allowed  to 
ckansc  the  car  by  mcan»  of  pkdgelsof  cotton  wound  upon 
any  convenient  probe>  while  the  sturgeon  may  on oc  or  fi^icc 
weekly  insufHati?  a  small  quantity  of  boric  acid,  dermatol.  or 

■  other  tnild  antiseptic  or  stimulating  powder,  until  all  dis- 
charge ccai.es.  It  lias  been  my  good  fortune  in  all  such  casc^ 
cither  tn  Kt<ip  the  <lischarge  riiniplf-tely  i>r  li>  diminish  it  M> 
much  that  it  lias  cea«^ed  to  be  a  source  of  annoyance  Tlie 
length  of  time  which  niu?il  elapNC  after  the  operation  before 
cikmpletc  cessation  of  the  discharge  miifit  vary  with  each 
case,  depending  upon  the  extent  of  the  original  invclvcmcnt- 
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From  91%  to  eight  lvcck^  is  the  average  time  In  ionic  cA5f»' 
c&calTi2Ation  may  be  perfect  at  the  end  ol  two  or  three  wcck», 
while  in  others  the  same  number  of  months  tnuat  eUpsc. 

TM  techniqtit!  given  varies  in  ^me  particuLars  from  that 
advocated  by  other  operators.  In  the  division  of  the  incndo 
stapedial  articulation  the  ordinary  direction  is  to  enter  the 
kmfe  hrhlnil  ihr  loMg  arm  cif  lhi^  iiit:us  aih]  divide  tlit?  ;irticti- 
Ultixi  bv  cutting  downward  nnd  forvviird.  Tho$>c  who  advo- 
cate tlus  fJan  of  procedure  &ay  that  the  pressure  of  the  iDStru- 
neat  tt  thea  op}Hji-«d  by  tht;  action  of  the  stapedius  muscle, 
and  dialer  of  injury  to  the  stapes  is  avoided,  v^hile  at  tlic 
suae  time  the  re^stancc  of  the  stapedius  renders  the  division 
noffC  ea*r-  My  own  preference  i*  to  iever  comjiletcly  tbe 
tfapcdius  tend<m  tkcfore  attempting  to  disaniculnte,  a^  by  this 
BfMB  the  articulation  is  broughi  more  perfectly  into  view 
tknitti^h  thr  actiiin  of  the  tensor  (vmjKini  nutl  Irnsr  ligament- 
«iiS  bands  located  anteriorly.  It  the  st.ipediiis  muscle  is  not 
Completely  divided  as  the  initial  step,  the  stapes,  after  disarti- 
vutaiion.  is  frequerUlv  pulled  out  of  sight  behind  the  margin  dI 
the  tympanic  ring.  After  ciivlsion  of  the  stapedius,  disarticu- 
Ution  by  the  method  usually  recommended  may  dislocate  the 
stapes.  EilclioEifch  tins  is  not  likely  to  occur.  1i  is  often  diffi- 
cult, however,  lo  lU'^ert.  the  kiiifr  tKtwcrn  the  tympanic  ring 
and  the  long  arm  of  the  incus,  and  for  this  rcasuii  I  pr«-lrr  the 
method  given  in  my  description  of  the  technique  of  the  pro. 
eedure-thnt  is.  to  pass  the  angular  kniie  in  iront  of  the  li>ng 
arm  of  the  incus  and  open  the  articulation  by  cutting  down- 
ward and  backward  against  the  pull  of  the  Tensor  tympani.  or 
lo  open  the  joint  at  il*  lower  aspecr,  and  then  to  sweep  the 
knife  through  it  hy  carrying  it  b:ickward  and  forward.  By 
either  of  iIjcsc  mclhtitU  iht!  joint  is  more  easily  npenrd  than 
when  an  attempt  i.s  made  to  carry  the  angular  blade  iKrhirid 
the  long  process  of  the  incus,  which  Ircqucntly  Jic*  so  close  to 
the  lymf^anic  margin  that  considerable  violence  must  be  used 
in  inlrodLicing  ihe  knile. 

In  removing  the  incus  Kretschmano,*  who  was  the  first  to 
formulate  the  procedure  for  removing  this  ossicle,  made  use 
ol  a  htHik  which,  in  adcHifon  to  Ihe  curve  shown  in  Fig.  i-jy^^. 
was  bent  outw^ird  at  the  distal  extremity  so  thai  when  the  in- 
ttrument  was  in  portion  the  tip  rcstcit  upon  Ihat  ^Tnall  shelf- 
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lilfc  stnicUirc  ol  the  superior  w,iU  ot  tlir  cunnl  which  aflords 

lodgracnl  for  ihc  inctis.     He  introduced  the  instrumcrl  \^-ith 

tbe  concaviiy  directed  backward,  and  brouglu  the  incus  into 

■vi^w  by  rotation  b:ic:kward  and  iraclion  downward,     Wliile 

[this  manipubtion  h  no  doubt  of  grcai  v;ilue  in  certain  c-ases, 

rlMT  backward  rotation  sctiiis  nmrc  likely  lo  carry  ihr  ossf- 
Ic  (ar  out  of  reach  toward  Uic  mastoid  antrum  in  ca5C  it  is 
^tlot  secured  at  once,  and  the  manipulation  of  attempting  to 
brinj::  the  lon^  process  into  view  by  passing  a  hook  behind  if 
d  rotating  forward  has  in  my  hands  prijved  very  satisfnc- 
rj.  while  it  certainly  lessens  the  danger  of  displaciJiff  the 
Ic  far  backward. 
The  riMthing  thar  it  h  not  sdvlsnblr  fo  make  a  prnlcinged 
rch  for  ihe  incus  seems  to  me  unwise,  In  nonsuppurative 
C5  carcfjl  manipulation  will  render  failure  to  accure  it  ex- 
iOC<r<Iingly  rare.  If  it  has  not  been  di:^placcd  it  must  occupy 
its  onginal  positior,  and  fotlorc  to  bring  the  long  process  into 
he  field  of  vision  will  render  it  impossible  for  the  operator  (o 
certain  of  acompleieUivi^lonof  the  incudo-iitapedial  ariicti- 
tion :  or  if  the  head  of  the  stapes  is  seen  lying  free  !n  the 
Id,  it  U  certain  that  the  iuclis  ha^  bc-cn  displactd  and,  by 
Acting  as  a  foreign  body,  may  give  rise  to  trouble  if  alloweJ 
remain,  I  f  the  long  process  is  in  view  there  is  no  dlRicuhy 
removing  the  Of<siclc- 

In  purulent  c»!tes  it  is  i^til!  more  important  that  the  ofisicio 

ouid  be  removed-     l.udcwig*  found  ihe  incus  c^Lfious  in 

ghiy-five  per  cent  of  the  crises  upon  which 

he  ojjerated.     In  iwenty-iiiue  case*  of  puni- 

lent  otitis  oprnitcd  upon  by  tlir  authont  ihr 

frslcic  was  caijous  in  nineteen*  while  in  ci^lit 

t  had  been  completely  destroyed.    Prolonged 

anipubtion  in  searching  Cor  the  ossicle  has 

ot,  in  mv  hands,  in  any  wny  added  to  the  re- 

iction  tollowing  the  procedure,  nor  has  it  inierlered  with  the 

results.     1  should  therefore  earnestly  advise  prulonging  the 

spcraiion  for  the  purp/)se  of  securing  the  incus  rather  than 

)erfi»rming  a  rapid  oper^ition  and  failing  in  its  removal. 

Among  the  complications  which  may  interfere  with  the 
Dpcratii^n,  hazmorrhagc  is  the  one  upon  which  special  empha- 
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515  is  laid.  Since  I  have  Operated  ^vitllthc  palicnt  in  the  acmi- 
rccumbc;nl  pii^ition  raitier  than  witli  ihc  hc:a<l  low.  annoying 
hscmorrtingc  has  been  the  exception  rather  thain  the  rule.  11 
it  i$  sufficient  in  amount  to  inttirfcrc  with  the  mampulaticn, 
it  can  iiUvays  be  chtckt^d  by  tampoulit^  (he  canal  firmly  with 
coticn  plcdgt*ts,  It  is  importxint  iti  rxrcuiing  this  mjintriivrr 
thiit  ihc  fii^l  picilgcl  uf  uiMnfi  shijuld  be  cviiiicd  well  itilo  llic 
tympanic  cavjiy,  ;ind  :iht}  thai  the  individual  ptcdgel»'»hcit]ld 
not  be  lo3  Iar|:c.  as  the  force  necessary  for  the  removal  of 
V.  brge  tanipon  b  hkcly  to  lead  10  a  recurrence  of  the  hsemor 
rhogc.  This  objection  is  overcome  if  a  number  cf  small  plugs 
are  used  instead  of  a  few  larger  ones.  It  may  be  necc^^ry 
to  repe:it  the  taniponliig  >:everal  i(ine»,  but  U  will  certainly 
effect  its  purpose  il  a  little  patience  1%  cxcnn*ed.  A  ten  per- 
ce»i  solution  of  cocaine  is  <iaid  10  be  u*>efu]  in  clieckiii^  a. 
slight  iKi/ing',  liLiI  I  liavc  never  had  occa>ioii  tii  u\c  it, 
'Schnicgclovv  *  hns  reported  one  case  in  whicli  the  h»tnor- 
rhaf^  was  so  severe  that  he  vra.s  obliged  to  discontinue  on 
attempt  I0  excise  the  malleus.  ^M 

My  own  experience  ^ith  int rat yni panic  operations,  figure  ^1 
e^vpeeially  (he  particular  class  now  under  dUcussion,  has  led 
me  to  consider  them  remarkably  free  from  Hslc,  It  is  pQSSi<  ^M 
blr,  however,  for  implriisant  s(*qut"la*  lo  follow  such  pruce^  ^1 
durcs.  Among  these  the  nu^st  iin[Kirl:intare  injnry  tothefsei^l 
nerve*  deafness  from  accidental  impriction  of  the  stapes  into  4 
the  oval  window,  injury  to  the  labynmh  from  acddent^l  or  -: 
tiUcntional  removal  of  the  stapes,  cither  by  direct  tranroa-  ~, 
Uim  or  by  infection,  etc-,  nnd  inflcimmation  of  the  mastcnd  .^z 
process. 

The  (acial  nerve  Is  occasionally  injured  by  the  incus  hook_  ^^ 
The  cjin'ir"  nf  ihiviirridrnt  is  to  be  found  eitherinacongCDitar^^t^ 
defect  in  the  F^llupian  L\=»nal  or  in  ihe  [jarlial  ur  complete  dc^^^J 
struction  of  its  walls  as  the  result  of  disease.  With  the  cxcr-*  ^ 
else  ol  a  little  care  in  mnuiptjlatiiig  the  incus  hook,  bearing  tsf 
mind  thai  great  torce  is  not  necessary  to  diitplace  the  os»icl^Xc 
the  accident  can  usoally  be  avoided.  If  the  facial  rrcrvc  ir 
touched  by  the  instrument  the  twitching  of  the  face  irinwd  f:>  - 
ately  warns  the  operator  of  what  has  occurred,  and  subs* 
qiient  caution  will  prevent  serious  injury-  In  one  of  my  01 
cases  twitching  of  the  face  vvas  noticed  while  attempting  r 
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locate  the  incus, and  upon  recovery  from  anncslhcsia  there  w&3 
marked  paresis  cif  ihc  correspond  ioi;  side  o(  the  lacc  ;  the  io- 
cial  nerve  had  been  sHi^bil)'  Involved  before  the  oper:ition,  but 
after  ihi*  thi;  iigns  were  much  more  prnnounced.  The  paraly- 
sl%  disiippftiirrH  under  the  u^e  of  the  faradic  ctirrciu.  Facial 
ijaral^&lscoaAccutivc  la  a.  similar  cjper^tiim  occiirrtfd  alsD  in  a 
caac  reported  by  Ludewig.* 

In  view  ol  the  fact  that  all  portions  of  the  t^  uipLinic  ci»vity 
arc  not  &Gce5ai[:>le  through  the  connl,  and  in  order  that  the  pro- 
cedure may  be  more  directly  under  the  eye  of  the  operalcsr. 
Stacke  t  prefers  to  expose  the  pans  by  external  incision.  His 
method  is  as  follows :  An  incrUlon  is  made  down  to  the  bone 
just  behind  \\w  iittjirhmrnt  of  the  auricle,  and.  foUowIng  tbiK 
in  direction,  is  coiilimjcd  from  the  li|>  uf  ilie  nia^-lofd  process 
to  a  point  just  abtfvc  the  tragus,  With  a  small  elevator  the 
cartilaginous  meatus  and  as  much  as  possible  of  the  jjcriu.i- 
leum  ol  the  osseous  canal  arc  separated  from  the  bony  parts- 
In  this  manner  the  superior,  postcrion  and  inferior  sspecls  of 
the  m^irgin  ai  the  bony  meatus  arc  exposed.  The  soft  parts 
are  now  divided  transversely  downward  and  forward  as 
deeply  in  the  canat  'ai>  possible,  and  by  traction  upon  the  auri* 
cir  the  funnel-like  mass  is  pulled  (uil  of  the  bony  niealii^  C^'^- 
150)-  Tilt  pcri{j*(1cuiu  <ti  tlie  anterior  wall  is  next  divide*!, 
vihcn  the  entire  cartilaginous  meatus  and  a  part  of  the  thin 
cutaneous  lininij  of  the  osseous  canal  may  by  traction  frir- 
ward  be  so  displaced  as  to  leave  the  margin  of  the  bony 
meatus  entirely  free.  The  tympanic  structures  may  thei^  be 
teen  by  direct  H^:Ut  and  oil  affected  pans  removed.  By 
mean«  of  Ihc  gouge  ihe  superior  and  posterior  m;<rgin*  of  ihe 
inner  extremity  of  the  bony  meatus  may  now  be  removed, 
and  the  slajies  being  pmu-cied  by  a  pMiptr  iiisli umcnl.  ihe 
curette  may  br  freely  used  in  the  vault  of  the  tytiipanLini, 
the  manipLilntions  bein^  under  ocular  inspection-  In  this 
marmer  the  entire  cavity  may  be  cleared  completely  of  ne- 
crotic Lis^f^ue  and  the  mastoid  antrum  even  may  be  exposed. 
In  case  there  is  evidence  of  scriouB  mastoid  involvement  the 
i>rlg;;lna]  Indslon  h  made  a  lEttlc  farther  back  than  directed  and 
the  antrum  euli-ri'd  in  iht-  tirdin^iry  wav%  after  which  the  lym- 
pank  cavity  is  exposed  and  treated  in  the  manner  described. 
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and  finally  Ihc  canal  and  Itirarttfinul  opiming  \:nn  the  anirii! 
are  thrown  into  one.  In  this  ^^ay  llic  rntdijlr  car,  maslokl 
cells  and  canal  arc  cwnvcricd  into  a  Mn^]c  L"aYiiT.  all  |>arU  ol 
wbicli  arc  easily  accessible  through  the  external  niG?itu5. 

After  the  o;>craiion  the  cartilaginous  canal  is  replaced  and 
adraiicigc-tLibc  is  paf«ed  inlotho  bom- ntcaius.  completely  liil- 
ing  its  lumen,  thus  prevcniing  dixpbcement.  The  exicrnil 
incEftlon  \s  sutured,  all  drainage  being  ihrough  ihc  meatus.  In 
cases  whcn^  ihe  inaMoid  anirum  has  been  freely  ex^j^d  Jt  is 
usual  ia  incise  the  soft  piirtr^  of  the  canid  hmgituclinally  along 
the  1 1 oHicrior  aspect  and  [iiess  the  flaps  thus  iorined  baekwaitj 
into  the  cuvity.  holding  them  in  }K>3ilion  with  tatiipuniof  i<xlo- 
form  gau^c.  In  this  manner  a  eutnncous  lining  lor  the  mas- 
toid antrum  is  secured^  The  same  result  is  attained  by  cut- 
ting a  qii:i<lri  lateral  lla]i  from  the  cutaneous  canal  and  carrying 
It  into  the  antrum. 

Stapedectomy, —(i)  H'Amf  i/re  mrnrifrana  rj^m/aai  ts  tntacr 
Theintrudivi^rnprdial  ^trlicuiiilion  iHex|irisrd  either  by  a  ciirvi-d 
incision  in  the  poslcro-superior  quadrant  close  to  the  attach- 
ment of  Ihc  mcmbrtmc  to  the  tympanic  ring,  or  by  a  triangu- 
lar inctMon  in  this  situation,  or  by  the  incision  already  dc- 
scribed  in  the  operation  of  exploratory  myringotomy.  After 
the  incudo-stapedlal  articulation  is  brought  into  view  the  sU- 
pediuK  miiKcle  should  Lie  completely  divided  ;  the  incudo-su- 
pcdial  articulation  is  then  severed  and  the  long  arm  oi  the 
incus  pitshcd  Unwdiil  so  as  not  lo  interfere  with  the  sobse' 
queni  steps.  If  Ihc  presence  of  (he  incus  still  interferes  with 
the  separation  ol  the  stapes  the  long  prfjccs.^  m^iy  be  srtjtcd 
with  the  forcej)S  and  Ihc  oseiiclc  removed.  The  stopcs  is  then 
(reed,  by  means  ol  the  sharp  straight  knife,  from  adhesions 
binding  it  to  the  oval  niche,  and  \^  removed  by  crentle  traction 
with  the  forceps  or  by  a  hook  pa^ed  between  the  cnim.  It  j« 
important  to  sever  lhesf:tf>edius  muscle  completely  before  dit 
ariiculaljoii,  as  ntlterwisf,  after  separation  fn^m  the  incus,  the 
Stapes  may  be  pulled  out  ul  view.  If  ihc  (ool  pbic  is  found 
anchyloscd  this  condilii:in  may  be  treated  in  the  manner  ah 
ready  suggested,  although  in  such  a  case,  a»  the  parts  would 
be  subjected  to  more  violence,  it  is  probable  th,!!  removal  ol 
the  mnlleus,  incus,  and  membrana  tympani  would  diminish 
the  chances  of  reaction  after  the  opcralion. 

Afier  the  first  incision  through  the  membntna  tympani, 
the  direct  application  of  the  cocaine  solution  to  the  mfddle 
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by  means  of  a  cotton-tipped  probe    renders  the  subsc^- 
qucnt  steps  painless.     In  tlircc  cases  oi  tliis  kind  I  iiave  been 
able  to  clear  the  oval  niche  in  the  above  roiinncr,  no  pciin 
beinj^  experienced  after  the  first  incision  through  the  mem- 
brsnu.     If  a  very  sharp  knife  is  used   this  i$  never  aevere. 
■After  this  no  pain  need  be  felt  if  cocaine  \%  carefully  applied. 
My  rewilts  have  been  fairly  siilisfaciory  ;  hut  I  arn  Tnclined  a( 
present  to  confine  the  procedure  to  casr^  where  tlur  condi- 
tiofi  !ia&  rcjiiiited  from  a  suppurative  inD^immntion,  and  In  non- 
suppurative ca^c5  to  mobilize  the  stapes  instead  oE  removing 
it-     In  these  cases,  if  mobilization  improves  the  hearing,  ] 
also  prefer  to  remove  the  mallens  and  incns,  thus  leaving  the 
stapes  accessible  in  c:tsc  a  second  mobilisation  becomes  ne- 
cessary. 

Aficr  removal  o(  the  stapes  the  flap  mav  be  replaced  and 
held  in  posiiion  by  a  paper  dressing.  The  mei^tus  is  octhided 
by  a  plu^  fif  antiseplic  cnlion,  which  Is  Itft  in  posiliun  for 
acvcral  days  unless  inflammatory  symptoms  supervene.  The 
vound  usually  heals  in  a  icw  days,  and  in  no  case  has  the  re- 
action been  severe, 

P  {if)  WA^ft  tkf  Htctiibraru  is  f?artiaify  dtsirf^yoi  the  stapes  or 
ih«  incudo-Stfipedial  articulation  may  be  already'  in  view  ;  but 
If  neither  is  visible,  the  appropriate  incision  (or  ihe  espo- 
sure  of  these  parts  will  vary  in  each  case,  after  which  ihc 
teihriiiiue  previously  givt:n  Is  tti  bf  carried  out.  In  two  cases 
operated  upon  under  local  anaesthesia,  the  stapes  being  clearly 
Bb  Tievr.  exiraction  was  Cfisily  accomplished  and  the  results 
were  flaHcnng»  in  one  instance  the  hearing  for  a  low  whisper 
increasing  from  seven  to  thirty  iect.  Here  the  entire  stapes 
removed  intact.  In  the  second  case  only  a  portion  of 
»e  ossicle  wa^  («cured  and  removed,  yet  the  improvement 
considerable.  It  is  well  to  bear  in  mind  that  even  sliglit 
mmorrha^e  will  render  the  removal  of  the  Mnpes  diflicult : 
Lpd  when  this  region  i^  covered  by  dense  structnres.  which 
►lecd  freely  when  incised,  it  may  be  necessary  to  remove  the 
lalleus  and  incus  and  remains  ol  the  membrane  to  secure  a 
litable  field  for  I  he  performance  of  siapedcctomy. 
The  aftcr-lre:itment  may  be  the  same  as  in  the  preceding 
of  cases.  It  iif  vrdU  however,  to  inftpeci  ihc  ear  at  ihc 
of  twenty-four  hours,  and,  if  ^igns  of  inflammallon  arc 
iT,  to  cleanse  It  frequently  ^vfih  a  auld  antiseplic  aolu- 
iocu    If,  however,  the  parts  arc  perfectly  dry^  they  should 
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aol  be  disturbed,  for  fear  of   interfering  with    the  healing 

process^ 

From  per*oii:il  experience,  the  aiiilKir  believe*  Hi:it  at  the 
present  lime  a  Irsioii  of  the  conducciiig  mecbanisin  rcsultiDg 
iTom  A  ii(jiiMi|]puiaiivc  laRamEiiatii>ji  wlucb  dei]»aD<ls  0[>era- 
live  imcrfcrencc  will  be  more  laiiafaclorily  combated  by  the 
removal  oE  the  mcDibrana  cymponi.innllcus.  and  incus,  and  mo- 
bilintion  ol  the  stapes,  than  by  other  operative  measures.  In 
residual  purulent  cases  raobilijtation  oi  the  stapes  will  usually 
yicid  reiulis  equally  as  pood  a«  those  obraincd  by  stapedec- 
tomy. The  advantage  of  reinovtiii;  the  two  Larger  ov^sicle^  in 
both  class<t?i  of  c:;isc-v  lie<(  in  tbe  fad  lh:it  the  sta|ii-^  ts  thus  lelt 
px[W)Hed,  and  can  be  repeatedly  niobiiued  if  iicccssary^  Whcii 
the  QSMclc  i^  inijbilizcd  or  rcrnoved,  and  the  tiap  of  <irum  tueni' 
bi<tnc  is  allowed  to  resume  its  tormcr  position,  the  bcncticial 
reitults  arc  otten  but  temporary,  and  disappear  wheu  the 
opening  ir  the  membrana  closes. 

When  operations  are  performed  for  improvement  of  Junc- 
tion they  may  ;ilways  be  conducced  under  Icx^l  anaesthesia, 
and  tlie  iinprovriiiciit  tir  fidlure  to  improve  may  be  noted  at 
each  succcMive  »{cp.  The  o|Kraiion  can  therefore  be  discon- 
tinued At  auy  stage,  if  the  operator  judges  that  he  i«  uol  war- 
ranted in  proceeding. 

The  results  of  my  operations  were  reported  •  a  few 
months  since,  and  the  compilation  ;v hi ch  fallows  includes  a 
few  additional  cascft. 

Of  cases  where  the  membmna  tympani  wae  fntact»  includ- 
ing (ine  or  two  in<itancos  ^^'ht■rL■  there  had  been  a  suppurative 
pnice*s  in  childiioiKJ,  with  amipletc  cli>Mire  of  ihe  perfora- 
tion, twenty-one  have  been  subjected  to  opemtion  under  cf> 
catnc  &na:sthcsia,  t)i  these,  there  was  much  itiiprovemi^nt  in 
thirteen  ca^^es,  with  a  slight  relapse  in  one  case;  there  was  a 
moderate  amount  of  improvement  in  seven,  with  a  rclepsc  in 
one  instan<^e ;  and  in  one  case — a  female  of  neurotic  tempera- 
ment — the  improvement  was  but  slight. 

In  thirteen  cases  of  this  character  operated  upon  under 
ether,  two  were  grfally  imprrncd,  five  much  improved,  ftvt 
slightly  improved,  and  in  llic  remaining  l:a^c  l]ie  cordiiiun 
remained  the  same  as  before  operaiion- 

In  cleN'en  cases  the  condition  was  due  toa  previous  purulent 
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TSrcy  means  of  a  colton-lippctl  probe  rctidcis  iIjc  shIjsc- 
C|ucat  steps  i>aiulcss.  In  lhrt:e  cases  of  this  kind  1  h.ivt  been 
abk  to  clear  the  oval  niche  in  the  above  manner,  no  paiii 
being  experienced  after  the  first  inci&ion  throii^'h  the  mem. 
brana.  It  a  very  sharp  knife  is  used  this  is  never  severe, 
AUer  this  no  pain  need  be  felt  if  cocaine  U  c:irefii]ly  applied. 

kMy  results  hnve  been  iiiirly  sinisfaciory  ;  but  I  am  inclined  at 

^ircsciit  to  coniinc  lUc  prucedure  to  aists  wher^r  the  cnndi- 

y  lion  has  resulted  from  n  suppurative  inflEimniEilion*  ^rd  in  non* 
suppurative  cases  to  mobilise  the  stapes  instead  of  removing 
it.  in  these  cases,  it  mubiti^alion  improves  the  hearing,  1 
also  prefer  to  remove  the  mnlleus  and  incus,  thus  leaving  the 
stapes  accessible  incase  a  second  mobilieaiion  becomes  ne- 
cessary, 

Aflcr  remot'ai  of  (he  stapes  the  flap  may  be  replaced  and 
held  in  post! ion  by  a  papt-Tti resting.  Tbe  meatus  is  occluded 
by  a  plug  of  nniiscrptic  i;rttliin,  which  is  left  in  po>iiliun  for 

,  several  days  unless  inflammatory  symptoms  supervene.  The 
wound  ii^u^^Ily  heals  in  a  few  days,  and  in  no  case  has  the  re* 
action  been  wvcrc- 

{^)  men  Mf  membrane  is  pattiaUy  destroyed  the  stapes  or 
itie  incudO'Mapedial  articulation  may  be  ab'eady  In  view  :  but 
il   neither  is  visible,  the  appropriate  incision   fur  the  expo. 

:  »ure  of  ih€*e  parts  will  \^ry  In  each  case,  after  which  the 
technitjTic  prcrviou^lv given  is  in  be  carried  out-  In  Iwo  cases 
ii|»crate[l  ujjon  under  local  anieslhcsia,  the  stapes  being  cle.irly 
in  view,  extniciion  was  easily  accomplished  and  the  results 
were  flattering,  in  one  instance  the  hearing  for  a  low  whisper 
increasing  fn»m  seven  to  thirty  feet.  Here  the  enfirc  stapes 
was  removed  intoel.  In  the  second  case  only  a  porlion  of 
the  ossicle  was  secured  and  removed,  yet  the  improvement 
was  confifderable.  It  Is  well  to  bear  in  mind  llwl  even  flight 
hwmorrhngc  will  render  the  removal  of  the  stnpcs  difficult ; 
and  when  this  region  is  coverrd  by  dense  Mruciures.  which 
bleed  freely  when  incised,  it  may  be  necessary  to  remove  the 
malleus  and  incus  and  remains  of  the  membrane  to  secure  a 
suitable  field  for  the  performance  of  stapedectomy. 

The  after-treatment  may  be  the  same  at;  in  the  preceding 

I  class  of  cases.  It  is  well,  however,  to  inspect  the  ear  at  the 
en<!  of  twenty-four  hour*t»  and,  if  sii^ns  of  inflanminlion  arc 

,  present,  to  cleanse  it  frequently  with  a  mild  antiseptic  solu. 
tiocL    If,  liowcver,  the  parts  arc  perfectly  dry,  they  ahoidd 
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nut  be  disturbed,  tor  fear  of  interfering  with   the  healfng 
process. 

From  pcrwjnal  experience,  the  author  believes  that  at  ihe 
prr%en<  lime  a  lesion  ol  the  coiuluctiii^  mcLhaniHrn  rcstiltin^ 
Irom  a  nDcx^ujipurati^e  initammation  which  demands  opera- 
Uvr  interference  will  be  more  satisfactoriLy  combated  bj  the 
removal  of  the  membr^na  tympani,  malleus,  and  incus,  and  cno- 
bilization  of  the  stapes,  than  by  other  operative  mea^^ures.  In 
residual  purulent  Oism  mobillzatioQ  of  the  stapes  will  usually 
Yield  remtis  equaUv  as  grxKl  »s  iha%c  obtained  by  Ktapedec- 
tomr.  The  advantage  of  removing  thr  two  Urgcr  ossicles  in 
bodi  classes  ol  csucs  lien  in  the  fact  thai  the  stapes  h  thus  left 
vip)«ed,aiMi  can  be  repeatedly  mobiliicd  if  ncce»»ry.  When 
tkecsskie  is  mobtUfed  or  removed,  and  the  tinp  of  drum  mem- 
ttfane  ta  allowed  to  resume  its  former  position,  the  bcncfvcial 
ffsahs  are  often  but  temporar)',  and  dbappear  when  the 
oprBi*>g  >u  the  membrana  closes. 

Wbeti  operations  are  performed  for  Impnivemcf^t  of  func- 
tloA  ihey  may  always  be  a^ndncied  under  Joail  an:t-.slhpNt,i, 
and  the  improvemeni  or  failure  1o  improve  rnjiy  t>c  noted  it 
coed  successive  step.  The  operation  can  therefore  t>e  discnn- 
tiuaed  at  any  stage,  if  the  operator  judges  that  be  is  not  war- 
r«Atc<l  ill  proceeding;. 

The  results  ol  my  o^wrations  were  reporled*  n  few 
months  since,  and  the  compilation  which  follows  includes  a 
lew  aOdiiional  cnsrs. 

Of  cwves  whrre  the  memhnina  tymp:mi  was  intact,  includ- 
Ifij;  one  nr  Xwn  inMAHCcs  wht-rc  ihere  had  lieen  »  tuppurarive 
pn)cc)i%  in  childhood,  with  omiplcfe  cl^isure  of  the  pcrfora- 
lioD.  Iwenty-onc  have  been  subjected  to  operation  under  dv 
cainc  anjcslhcsia.  Of  these,  ihcrc  was  much  improvement  in 
Ihirieen  cases,  with  a  slight  rcbpsc  in  one  case;  there  was  a 
moderate  amount  oi  improvement  in  seven,  with  a  relapse  in 
one  instance ;  and  in  one  ease— a  female  of  neurotic  tempen-- 
menf — the  im]>rovement  was  but  .flight. 

In  thincen  cases  of  this  character  operaied  upon  under 
rthcr,  Iwu  were  greatly  improved,  five  much  imprT>ved.  five 
ihlightly  improved,  iind  in  the  remnining  case  the  condition 
remained  the  same  as  before  operation. 

In  eleven  cases  the  condition  was  due  to  a  previous  purulent 
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TllE  insirumcnls  required  arc  a  mctli^mi-tiKcd  scalpel  (Fig. 
1I4O,  thumb  lorccpe  (Kig-  142)^  scissors  (Fig.  Mjt,  rctraciors. 
[either  sharp  or  blunt  (Fign  [441,  a  perio&teum  elevator  [Figs. 
iI45.  146J,  4  rongeur  [arcc-[)S  {FSg.  14;^  vharp  spouns  (Figs. 
J123,  a,  and  148),  a  silver  prnbt",  a  wotxicn  or  niwhide  iniiUel, 
And  t'hiJieU  t>r  gtitigc*.  of  varjtiu«  s,liL-s,  (Fig.  i4i>).  ll  is  also 
well  to  have  ^  stiiiill  liepliinc  ai  hand.  The  usual  Mijiply  ol 
artery  damps  (not  less  tlian  six),  needles,  and  silk  and  ca(gut 

■futures  will  n:ituralLy  lorm  a  part  oi  the  armamentarium. 
The  car  should  be  first  thoroughly  cleansed  by  !;yrjn)|^inj; 
with  iaE>-t.ooo  l>iclilond€  solution,  or  with  a  dikuc  (1  to  10) 
solution  r»f  [i^roxide  of  hydrogen,  after  which  (he  meatus  is 


^IC,  14).--S(alpfl  foi  tn^t^tiig  tlie  uD  pan^  In  the  nuTuH  operation.     The  b«l>dl« 

Ihorcughly  tanipuuLvl  wilh  indnfarm  ^au/c.  The  scalp  should 
be  shaved  over  .it]  area  extending  in  every  direction  for  a  dl^ 
ta&ccof  three  inches  from  the  meatus,  nnd  11  the  patient  has  a 
beard  it  slioufd  also  \k  rcmovcd^  The  skin  is  then  scrubbed^ 
first  with  sciap  and  water  and  then  with  ether,  and  hnaliy 
with  a  ^^LtioQ  of  bichloride  of  mercury  (i  to  1,000),  or  a  tiro- 
ai>d-a-hairper-ccnt  ^ution  of  carbolic  scid.  A  wet  bichloride 
dres^ng  i*  then  applieil  over  the  enhre  field  of  operation  and 
allowed  (n  remain  until  the  patient  is  anirsthrti/ed.  When 
possible,  this  preparation  of  the  field  should  be  made  at  least 
four  or  five  hcura  before  the  lime  iti  operation. 

After  the  induction  of  anesthesia  the  antiseptic  dressing 

removed,  the  tampon  within  the  canal  is  chanj^cd,  nnd  the 

iiegument  washed  a^ain  with  eihcr,  and  irrigated  subse- 

(uently  with  a  biehloride  dilution  (1   to  3,000).     The  i>artA 

tim mediately  surrounding  the  field  should  be  covered  with 
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towds  m(>i«tcnc:d  in  i  to-i.ooo  bichloride  soliuicni-  All  tnMn^ 
nieois  arc  to  be  sterilized  by  boiling,  and  ttic  hands  ol  ihe 
<>l»*ruit>r  and  hi*  a^^isLinis  UiouU!  rcc^rive  the  ordinary  atteo- 
lion  demanded  m  M  surgical  ()|irr;uii>n»H 

[l  may  sc'cni  uiincccs±.iry  to  t;ikc  all  ihcsc  precautions  in  2 
|iri^M:c<lurc  nppiircnlly  %(i  simple:  but  when  wc  remember 
ihal,  owing:  to  an  nnomnlous  position  ol  the  pans,  or  to  tl>e 
de?Ltruciion  resulting  from   ihc  inflaminaiioTi,  wc  may  cither 
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Kir..  144. — Sharp 
ninclor. 


cnlcr  the  craniEkl  cavity  accidcnlally  nr  feel 
compelled  to  do  so  03  a  matter  ol  clc:cti<m, 
wc  should  never  undertake  the  procedure 
without  being  thoroughly  prepared  to  extend 
our  oper;tlion  in  this  direction  if  ncceajijrv. 
The  pnm;iry  incUioii  begins  over  the  middle  nc  i4$^vwk»- 
iij  ihr  niasloid  insertion  of  the  slermi-rletdo-  "i™  "i*™^- 
inaatoid  mnscic,  about  half  an  indi  hclovr  the  tipol  ihr  mA*. 
loid  process,  find  is  carried  upward  :in<l  lornard  clo*ie  to 
tlic  line  nt  in.scrtifm  of  the  auHclr,  after  which  il  follows 
(liis  line  Ui  a  p*>im  directly  above  the  meatus  (sec  I'lale 
Vll).     Parliciilir  attention  should  be  given  to  the  location 
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of  tliLTi  incision*  as  ordinarily  the  line  of  scclion  lies  so  far  bad: 

iUiXi  vihcix  ilxc  t^lA\^s  arc  rcltaLtcd  die  p^j&tciior  and  Mijitrtijr 

walls  oi  lli<;  c;inal  arc  not  frctly  cxpOKd.     In  additior  lo  thi! 

the  Ircc  vascular  supply  of  the 

aaterior  flap  causes  it  to  be- 
r  come  cedcmaioiis  almost  Im- 

infdiiitcly,  ihus  itirrc;ising  thr 

diflicLjIty  wjih  wliicli  it  tsOiiiwri 
I  forward,    rendering   ;i    ptrfcct 

exposure  of  the  parts  impossi- 

bk.     n  the  line  ot  incbiuti  is 

made  so  close  to  the  auricular 

insertion  ae  lo  admit  of  the  in- 

iroductioti  q(  a  line  of  snlures 

only,  the  tield  ol  optT.nTion  will 

he  much  bcllcr  c:t[josed,  while 
,  suliMrqLteut  ili-furmily  wili  lir 
I  prevented,  the  cicatrix   bcin^ 

concealed    oompletcly    by    the   Fig,  140,— lUrt- 


auricle,  which  resumes  an  obso-  ^^1,^^^*;: 
lulcly  normal  position.  The 
soft  part^  should  be  divided  lo  the  bone  ihrouj^bout  ihc 
entire  extent  of  the  incision.  If  bleeding  is  free,  the  larger 
vesseU  may  be  grasped  wiih  clamps^  alihough  it  is  better  or- 
dinarily to  ilehiv  ihis  nnrl!  ihe  peridsteutti  has  been  elevaicd, 
Thi»  coiislilijtes  llit  next  step  of  the  opcraliun ;  The  entire 
antericir  llap  i?t  pushed  forward  by  meanft  of  an  elevator  oir- 
ricd  bene^tth  the  penostciim.  raising  Ihi^  and  the  overlyirg 
muscular  slTJCturea  from  the  hone,  the  parts  beirg  pushed 


iT^wan 


tic.  14S. — bhoip  ipooo. 


forwartl  until  the  pujilerior  snd  siipcnor  margins  ol  the  buny 
caual  arc  plainly  in  view.  The  posterior  flap  is  elevated  in  a 
similar  manner.  All  bleeding  poinLsarc  now  cauf^ht  by  means 
of  clamps.  The  nuricle  i:^  held  forward  by  a  narrow  retractor 
inserted  into  the  mcattiB.  the  instrument  beln^  intrusted  lo  the 
hand*  of  the  awlatanl.  The  upper  part  of  the  Incision  is  filled 
with  sponges,  iri  order  that  all  oo/iiij;  may  be  controlled,  while 
ihe  operator  directs  hisaitcniion  icjchraring  the  aponeurosis 
nf  the  Mcrnii.iiia<kCoLd  tuu«>c]e  from  the  tip  of  the  process. 
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an<l  finiUly  lUti  vjuvaX  iiud  iht?  artificml  oprniiig  iiilu  llic  antium 
are  thrown  tnio  one.  In  xh'in  way  the  middle  car,  mastoid 
cells  atid  canal  arc  converted  into  a  smg^lc  cavity,  all  parts ol 
which  arc  cnsity  ncccssiblc  through  ihc  cxtcninl  meatus. 

Alter  the  operation  the  curtiln^nou^  canal  is  rcpLacnJ  and 
a  drainae^  tube  is  passed  ii^tothc  bon)^  meatus,  completely  till- 
ing its  iitmen,  thus  preventing  displacement.  The  cxicnial 
incUion  is  sutured. all  dr.iinagc!  being  through  ihr  mealuik  In 
cases  where  the  ninsti>i<)  antrum  lias  been  (rccly  rxpriscd  it  i* 
usual  tn  incise  Lke  soft  parl»  of  the  canal  IcngitudiDalLy  along 
the  posterior  aspect  iind  press  the  flaps  thus  farmed  backward 
into  the  cavity,  holding  ihcm  in  position  with  tamponsol  iodo- 
form gau/e.  In  this  manner  a  cutaneous  lining  for  tlic  nia»- 
loid  antrum  is  secured-  The  same  result  is  atrained  by  cut- 
ting a  quadiilateral  rtaplronuhc  cutaneous  cnnal  and  carrying 
it  into  the  antrum. 

Stapedectomy. — ia)  H'Arn  the  membfana  fympani  is  intatt. 
Tl)cineudo-st^l>[:(Jla]arlli:u]atiuii  is  CK|>iJsed  cither  by  a  curved 
incision  in  the  p05tcro-superior  quadrant  close  to  the  attach- 
ment oE  the  membrane  to  the  tympanic  ring',  or  by  a  tritngu- 
lar  incision  in  this  situation,  or  by  the  incision  already  d^ 
scribed  in  the  operation  of  eic|jloratory  myringotomy.  Alter 
the  incudosi:ipfdial  articulation  is  brought  into  view  the  ita- 
pedins  muscle  should  be  completely  divided  ;  the  incudosta- 
pedial  articnilaliou  Is  then  severed  and  the  lon^^  arm  of  the 
incus  pushed  forward  so  as  not  to  interfere  with  the  T^ihsr- 
qucnt  steps.  If  the  presence  o(  the  incus  Mill  iiiterfrrrs  with 
the  separation  of  the  stapes  the  long  process  may  be  seized 
with  the  forceps  and  the  ossicle  removed.  The  slapes  is  thcu 
freed,  by  means  of  the  sharp  straight  knife,  from  adhesions 
binding  it  to  the  oval  niche^  and  is  removed  by  gentle  traction 
with  thff  forceps  or  by  a  hnok  passed  between  the  cruni.  li  is 
imporinnt  to  sever  the  s;ta[»edius  ninscle  mmpleicly  before  dis- 
arttcnkition,  ais  otherwise,  after  separation  from  the  incus,  the 
Stapes  may  be  pulled  out  of  vic«.  If  the  foot  plate  is  found 
anchylosed  this  condition  tuny  be  treated  in  the  maimer  al- 
ready su^gjested,  although  in  such  a  case,  as  the  parts  would 
be  subjected  to  more  violence,  it  is  probable  that  removal  of 
the  malleu^r  incus,  and  memlirana  tympani  would  diminish 
the  chance*  of  reaclion  after  the  ojjeration. 

.Alter  the  first  incision  through  the  mcmbrana  tymi>ani, 
the  direct  application  of  the  cocaine  solutivm  to  the  middlr 
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car  by  means  of  a  coUon-lippeil  probe  midrrs  ihe  subte- 
qucnt  ilcps  painless.  In  three  casts  oi  this  kiml  I  liave  been 
ftbJc  to  clc^  the  oval  niche  In  the  above  mctnner,  no  pain 
bcan^;  experienced  alter  the  iirst  incision  ihroui^h  the  mcm- 
brana.  I(  a  very  sharp  kni(e  is  used  this  is  never  severe. 
Aiier  this  no  pain  need  be  fcil  if  cocaine  is  careluliy  applied. 
My  rrsults  have  been  fairly  saiisfaciory  ;  but  I  nm  inclined  at 
prL-scnt  to  ajnfine  the  procedure  to  cases  where  the  condi- 
tion hds  resulted  from  a  suppurative  innamm;ition,  and  in  non- 
suppuralive  cases  in  im^hiluc  ihc  stiipes  instead  cjf  removing 
JL  In  these  ciists,  it  niobilualioii  injpruves  the  lienrtng,  1 
also  prefer  to  remove  the  mnlletis  nnd  incus>  thus  leaving  tlie 
stapes  accessible  incase  a  second  mobilization  becomes  nc- 
cesiarj-. 

After  removal  of  the  stapes  the  flap  may  be  replaced  and 
in  jxiKiTtori  by  a  paper  dressing.    The  meatus  is  occluded 

a  plug  oJ  antiseptic  cotton,  vt-hich  is  left  in  position  for 
several  (iay?i  uiiloh  inlhitnnjjilnry  symptoms  supervene.  The 
wound  ii5Ujilly  heals  in  a  few  days,  and  in  oo  case  has  the  re- 
action been  severe, 

(>)  iVA^n  the  membrane  ts  parthtiy  dfSfrcyed  the  Stapcs  or 
the  incudo-stopcdinl  articulation  may  be  already  in  vtew  ;  but 
if  neither  Is  visible^  the  appropriate  incision  for  the  expo- 
■tirfr  of  these  parti  will  vary  in  each  cm&e,  after  which  the 
technique  previously  pivrn  fs  to  be  carried  out.  In  two  cases 
(iperatrrl  upon  under  lutal  an;t!ilh4-'s]a,  the  stapes  being  clearly 
in  viciv,  extraction  was  easily  accomplished  and  the  results 
were  flattering,  in  one  instance  the  hearing  for  a  lo^v  whisper 
increasing  frc>m  seven  Co  thirty  Icct.  Here  the  entire  sCapes 
was  removed  intact.  In  the  second  cnsc  only  &  portion  of 
the  ossicle  was  secured  and  removed,  yet  the  improvement 
wad  considemble.  It  is  well  to  bear  in  mind  that  even  slight 
hsemorrhage  will  render  the  removal  of  the  stapes  diflieult ; 
and  when  lids  region  la  covered  by  dense  struct  iirrs.  which 
blefd  freely  when  inciwd,  it  may  he  neces%ary  ttj  renn»vc  the 
malleus  and  incus  and  remains  of  the  membmnc  to  secure  a 
suitable  field  for  the  performance  of  stapedectomy. 

The  after-treatment  may  be  the  same  as  in  the  preceding 
cbss  of  cases.  It  \%  well,  however,  to  in«]>ect  the  ear  at  the 
end  of  twenty-four  hours,  and,  if  *<ign5  of  inllammation  are 
present.  lo  cleanse  it  frequently  with  a  mild  antiseptic  solu> 
tlon.     If,  however,  the  parts  are  perfectly  dry,  they  should 
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not  be  difiturbcd,  for  fertr  of   imerfenng  u-iih    ihe  heaUng 
proce«s. 

From  ptn;nnal  ex^wrienee,  the  autSor  heHevc**  thai  al  (he 
jircscnt  time  a  lesion  uf  the  coiiductiDg  mccliani^ni  rrT^uUing 
IrEim  »  i]ojLHi]|j^juraitvc  InnamnialiQu  which  demands  opera- 
tive interference  will  be  more  sabstfactorily  combated  hy  11 
removal  of  the  mcmbrnna  tympani,  malleus,  and  tnctis,  and  mo- 
bihzaCion  of  the  stapes,  than  by  other  operative  measures-  In 
residual  purulent  ca$eK  nut\>\Vizaiion  of  the  stapes  will  usually 
yield  refiuhs  equally  ns  i^ood  ;ts  those  obtained  by  stapedec- 
tomy. The  advaiJia^e  ol  removing  the  two  larger  ossicles  in 
both  cla^iVKs  nf  oisfji  1it?*(  in  the  [suit  that  ifie  Elapc^s  Is  thuH  lefi 
expohcd,  and  can  be  repciitcdly  mobilized  if  nccc-s£ciry.  Wikea 
Ihe  ossicle  is  mobilized  or  removed,  ami  the  flap  ol  drum  mi 
branc  is  allowed  to  resume  it*  former  po^itior,  the  bcncficiaL] 
results  are  often  but  tempornry,  and  disappear  vrhen  tlxj 
opening  in  the  mcmbrana  closes^ 

When  operations  are  |>erformed  for  irnpitivemenl  of  fui 
tion  they  may  always  br  conducted  undrr  local  ansrsthcsi^, 
;ind  tht^  ioi^jruveiiicul  or  falUjie  lo  iMipK've  inuy  be  noted  at 
each  successive  step.  The  opemtioti  can  thcreft^rc  be  discon^ 
tinned  at  any  stage,  il  the  operator  judges  that  he  is  nol  war- 
ranted in  proceeding. 

The  rCfiults  of  my  operations  were  reported*  a  lew 
months  since,  and  Ihe  compilation  which  follows  includes  a 
few  addilionil  c;ises- 

0/  ca&eft  where  the  membrana  lympani  was  intact,  includ- 
ing  one  <ir  Iwv  instances  where  iherc  had  been  a  suppurative 
process  in  childhood,  with  complclc  closure  of  the  perfora- 
tion, twenly-onc  have  been  subjected  to  opetalioji  under  co- 
caine auECSihcsia,  Ol  these,  there  was  much  improvement  in 
thirteen  eases,  with  a  slight  relapse  in  one  case:  there  was  a 
moderate  aniOLint  of  Smprovcmenl  in  sever,  wilb  a  relapse  in 
one  insianee  ;  and  in  one  ca£e— a  female  ol  neurotic  tempers, 
mcnt — the  improvement  was  but  slight 

In  thirteen  cases  of  thw  character  operated  upon  under 
ether,  two  were  greatly  improved,  five  much  improved,  ftvr 
slightly  improved,  and  in  the  remaining  case  Ihe  coiulititin 
remained  the  same  as  before  operation. 

In  eleven  cases  the  condition  was  due  to  a  prcTious  purulent 
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iiiniimmntion.  which  hn<l  resulted  either  in  a  slighl  or  cxlcnstvc 
destruction  ol  the  mcmbrnna  lymp.ini.  the  pcHonition  persist- 
ing. The  operative  procedures  were  conliocd  to  Irenng  the 
KEapefL  and  mobilising  it,  sir  described  in  ilie  preceding  P^^gc^' 
ivitboui  resort  to  general  nnscsthcsi;;!.  Ol  these,  there  was 
greai  improve  mem  in  one.  the  whispering  distance  Increasing 
friKii  lw^lvp  iui:hc!t  hffore  to  fifii^f-h  frrf  ;ifl<T  optraium,  and 
t tie  degree  ni  iinprovcinienl  being  maintained  at  the  lirnecf  ihc 
bst  examination,  which  was  about  six  wcck^  after  upcratton. 
[n  ten  tlierc  was  decided  improvcrnt'iit,  although  rot  ns  great 
a$  in  the  CDSc  just  mcnti«jiicd»  Oi  the  eleven  eases,  disagree- 
able  Bymptoms  followed  the  operation  in  but  one  instance. 

In  ten  cases  iheie  was  a  pnrulent  iilltij;.  in  which  the  opera- 
tion was  per(ormed  both  for  the  relief  ol  the  oiorrh<ra  and  at 
the  &amc  time  to  improve  the  healing-  Of  these,  there  was 
t  iin|>riwci:icnt  \n  five,  mcideriire  improvement  in  three. 

jlc  in  t^TO  the  lurciion  oi  the  organ  remained  the  same  as 
be  lore  operation. 

In  ten  ca^e^  the  memtirana  vv:ks  intact  smd  the-  stapes  was 
removed,  or  the  crura  fractured  in  the  titlempl  at  removal, 
ihe  operation  being  done  with  cocaine*  In  most  instances 
removal  of  the  tncus  nas  necessary  in  urtTer  Ui  gain  access  to 
the  stapes^  Of  the  Im  c^ses,  thrrr  wer<?  improved,  two  were 
much  improved,  one  slightly  improved,  two  uniuTproved,  and 
IwQ  were  made  worse.  In  one  case,  where  much  improve* 
mcni  followed  the  operation,  a  relapse  took  place  ai  a  later 
period,  allhooigh  the  hearing  Atill  remained  better  than  before 
the  operation. 

En  quite  a  number  of  these  cases  of  stapedectomy  it  was 
found  thai  the  improvement  became  much  Icis  after  the  per- 
foration in  the  mcmbnmn  tympani  rlnst-d,  and  in  Ihcse  in- 
Mance*  ihe  inidknis  iiml  cnfuibrana  tympatn  rtcrc  reuMivt'd  ai 
n  l.itcr  period,  in  ortJcr  tii  secure  n  permanent  o|jcnmg  into 
(he  tympanic  caviiy-  This  procedure  was  iollo^vcd  by  im- 
provement in  mil  the  ca^cs.  In  one  instance  syncehiotoiny 
was  pmcliced  (or  the  improvement  ol  hearing  before  the 
purulent  discharge  had  ceased  entirely,  this  being  so  moder- 
ate in  amuunt  a**  scarcely  to  warrant  general  ana?sthesi3  and 
Ihe  removal  of  the  entire  ossicular  chain,     filighi  improve^ 

nt  foUowed  the  procedure  in  this  iuMance, 

It  will  be  seen  from  th€^e  fildli^lics  that  the  greatest  im- 
provement has  followed  those  operations  performed  tender 


cocaine  antusthcstn.  And  where  tht  design  ho<  hcen  ir> 
a  permaDcat  opening  inlo  the  tynip.inum.     This  seems  io 
the  most . rational  procedure  in  all  ca«cs  where  the  membra 
tymp;ini  h  intact ;  and  %mc€  it  Cin  be  <ti>re  witltnut  ^«mpt 
.iiiavtlicfiia.  wf  arc  c^rlainly  warranird  in  rcctimniL'inlfng 
ic^kst  an  rxploratory  tyiiipaiuifomy  in  all  cases  where  the  hci 
ing  hns  failed  to  improve  under  less  r^wlical  measures.     In 
givcji  case  can  avc  slate  the  amount  ol  improvcmeiU  which  ^ 
should  expect,  and  it  is  always  our  duly  to  iniorm  the  patte 
of  the  experimental  character  of  the  measure.    From  the  fa< 
however,  thac  the  procedure  is  followed  by  rto  discomfo 
that    it  can  be  performed   without  pain,  and  ihai,  human 
speaking,  it  will  n<kt  injure  the  org:in,  we  certainly  fail  to  U 
nil  our  entire  duly  lo  the  ^lalicnu  U  ihc  subject  is  not  pi 
^nlcd  to  them  faiHy. 


S'4 


THi;   MASTOID  (iMiRATlOS, 


porlioit  cii  the  bony  posterior  wall  ai  ihc  inncM'  cxtrcmhy  i»( 
the  canal,  made  up  oi  compact  osseous  It^uc.  should  be  Idi, 
since  it  b*  poH>ib[c  tu  wound  the  tucial  nerve  under  these  con- 
ditions if  the  entire  posterior  v/M  h  removed,  lojury  to  the 
facial  nerve  U  not  a  serious  accident,  function  bein^^  restored 
in  from  three  lo  ftvc  iivcek*,  in  most  ca^es.  under  ihc  use  of 
the  fandic  current. 

In  iTASi^  tii  clioUsleatoma  ihe  opiriation  i»  niudiHed  lo  ihit^ 
cstcni.  thill  llic  piinilion  between  the  mciitusACKl  (he  artificial 
opening  in  the  mastoid  is  always  removed.  The  technique 
of  the  operation  consists  in  opcninj;  the  mastoid  nntrtim  and 
oblilcratitiic  the  widU  of  Ihe  ceils  :n  the  manner  ;ilrcady  dc» 
scribed.  The  upper  extremity  of  the  cutaneous  incision  i^ 
then  extended  slightly  downward  to  a  point  just  above  thi- 
tra^jus,  while  below  it  is  i-nrve<l  I'nrwiini  beneath  the  lobtile  to 
a  puini  immediately  hcloiv  the  sniiiiagus-  VV'ith  the  pertos- 
teuni  elevator  llie  fibro-caitilaginous  (-~aml  ami  the  prnoAleum 
of  the  bony  meatus  arc  carefully  separated  from  their  osseous 

uttAchmcnts.  The  po»lcrior 
wall  is  then  divided  trans- 
versely, by  means  of  a  kniic. 
as  close  to  the  membrana 
lymp^nf  a\  possible,  and  by 
tt^K-tion  upon  the  auricle 
tlic  in{.riidiraii(inv  funneMikr 
fliip.  composed  of  ihc  pinna 
and  the  attached  meatus  i« 
drawn  outward  ns  a  whole, 
thu^  etpOBinjj  to  direct  in- 
spection the  bony  canal,  find, 
if  the  drum  membrane  isd^ 
stroTed.Theiymparifccuvitv 
and  lis  content*.  Where  the 
cjNMcle?  are  carious,  these 
arc  removed,  after  which 
the  partition  between  the 
mn^ioid  opening  and  the  m6 
atus  is  broken  down,  and 
ihe  margin  nf  the  tympanic  ring,  above  ajul  postenorly,  chifr 
cled  ;iwiiy,  until  the  prubt-,  Ijenl  at  a  right  angle  and  car- 
ried upward  into  llie  tympanum,  meets  no  obstruction  at  the 
margin  of  the  ring  when  withdrawn  from  the  canal     To  rcn^ 


lenCt  fifiA^Fil  hy  ihc  rvmniMl  nf  i[y  outer 
val!.  iml  ihr  Hivi\ir>n  of  rlie  fihrmu  m^- 
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der  the  healin^^  more  rapid,  the  tibrc>'C:irii heinous  portion  of 
the  meatus  which  h:i$  been  drawn  kirwarO  is  now  ^pljlaloiip 
Its  posterior  aspect  by  a  horizontal  incision  extending  frcin 
its  poini  of  drTachiuftit  close  tu  ihp  niembmna  tyrnpani  to 
the  mot  of  Ihr  :niriclr,  thitK  ittrtning  two  tmn^ubr  tl;ip4, 
which  raay  be  ]>rcsscd  backward  Inttj  the  large  bony  cA\hy 
rcmaininE^  attcr  ihc  opcratKin,  These  flaps  arc  held  in  posi- 
lioii  t>y  u  tampon  inserted  into  the  canal,  and  by  adhering  tu 
Ibc  denuded  bone  l^icihtate  the  rapid  development  ol  u  cu- 
taneous lining  to  thecavii^'.  The  ^nti  parts  posteriorly  arc 
then  sutured,  in  order  th.it  better  approximation  may  be  et 
fected,  all  drainage  taking  place  through  the  meatus.  U  is 
wise  to  jiitrodnce  a  modL-mle-sixed  dr;iin;it^r  fnbr  into  the 
cunal  AS  in\'  'ts  tiie  rncnilirana  tynipniii.  lo  prrvcnL  drlorinily 
o[  the  meatus,  which  niiVht  easily  occur  Ir^m  a  ^Iight  di«^ 
placement  of  tiie  outer  segment,  This  tube  mny  be  rtniovcd 
at  the  Iirst  dressing,  nnd  need  not  be  replaced.  Alter  I  lie  sec- 
ond day  n  tampon  will  support  the  parts  suSieiently. 

In  casen  where  the  mastoid  cells  and  the  vault  of  the  tvm- 
pauum  hnve  become  involved  in  an  in^ammaiorv  process, 
and  dniirag^ir  ibrucigli  the  external  audiTory  me;itus  is  insiiHi. 
cicnt,  liergmann  has  advised  a  procedure  for  The  c-vncimfhiii 
of  the  retained  pus  and  the  rrnmval  of  carious  bime.  TIk^ 
anfttomica]  conditions  rendering  this  possible  are  found  in 
the  peculiar  method  in  which  the  temporal  bone  develops. 
It  will  be  remcrmbered  thai  during  development  (he  sqi^a- 
-nous  portion  in  the  region  of  the  tympanic  cavity  sepa- 
rates into  two  lamella?,  the  inner  forming  a  portion  of  the 
Tympanic:  n>fjf,  Lvhilr  ilir  niher,  eiJleiidiiig  in  ihe  direction 
clownw^rd  and  somewhiit  inward,  fills  up  the  gap  between 
the  ffcc  exiiciTiitie-H  oi  ttie  rvmpanft:  tltx^.  ibn^  ixmiplelhi^ 
the  curved  outline  supenoHy.  Wr  aha  rendl  that  during 
Ibc  successive  periods  of  childhood  and  adolescent  Hfc  the 

wth  of  the  sc^uama  progresses  in  ituch  a  manner  ihiit  the 
of  the  c;inal  extendi  outward  in  almost  a  horizontal 
direction,  so  tbrit  the  structure  which  in  the  child  consists 
merely  of  a  hvny  arch,  i:i  the  adult  has  been  tr-intformcd 
into  a  hori/oiital  bony  lamella.  The  outer  vvall  of  the  lym. 
panic  vault  lies  at  the  anj^lc  formed  by  the  divergence  uf  the 
internal  and  eiilcrnal  l^tniflhc  ni  the  .Hcpt^ni;!.  ll  i%  evulentn 
thcrelorc,  that  if  an  artihcial  opening  is  made  parallel  to  the 
roof  of  the  canal  between  these   two  lamcllKr  it  will   enter 
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ihc  vault  of  ihr  ivnipiuuim,  ncr^iiMtiu  (.'x|h>sch  tlif  suj)cni- 
p(i*(cri<>r  itkjir^iiis  ol  llir  mcitus  by  nn  iiiciisitm  c1o»c  to  the  ai- 
lauhmcm  Ui  the  aiiiick,  aiitJ  NCpaiaTcs  ihc  fibro-cartilaginous 
canal  logclhcr  with  the  periosteum  o\  the  o^&gous  lucatus 
aLung  lis  superior  and  posterior  aspects,  thus  cxposint;  thf 
superior  marjjin  uf  the  bony  canal.  By  means  of  a  chisel  ihc 
stiperior  wall  of  rhc  meatus  and  the  diploe  beoeaih  are  care^ 
fully  chiseled  away,  following  the  upper  wall  of  the  me:iiin 
inwitrd  unlil  the  vault  uf  the  tympanum  is  entered.  By  ihi* 
[»nicL'<iurc  (lirtcl  ;iccess  is  gjiiied  lo  ihat  portion  of  the  cnrity 
lodgins  ihc  malletj-hicudal  articulation  (V\g<  150),  n  region 
which  iscspccblly  prone  to  be  the  scat  of  caries  lachronicsufh 
pLiratlonof  the  middle  car  Through  this  opening  the  ossicIm 
can  be  removcdH  the  tympanic  roof  curetted  thorouphly,  and 
all  softened  bone  removed,  in  a  similar  manner,  from  the  other 
aspects  of  ihe  vault.  By  enlarging  the  opening  piisicriorly, 
Wv*d  access  i*  gained  to  the  mastoid  antrum  and  rhc  oiher 
rnLkstiiid  celK  By  dividing  the  pii^^trrinr  ;ini1  MijieHiir  wuU  of 
ihc  librous  canal  in  suth  a  maimer  thai  the  ?ioft  parts  may  be 
crowded  inlu  ihc  Ixjny  cavitv  thus  thrown  ititn  ihc  can:i],  the 
operator  succeeds  in  placing  that  series  o[  pneumatic  spaces 
wluch  nrc  in  communication  with  the  tympanic  cavity  under 
direct  ocular  ina^pectidn  from  the  ineatu'iir  so  that  any  sut>se- 
quent  caries  can  easily  be  dealt  with  without  recourse  loA 
serious  operation.  Combined  with  the  openaiioD  proposed 
[>y  Staeke,  aJready-dest-Tibt^d,  Bergmarn's  m:-ihr>d  lorms  a 
valtiable  meiins  <if  sectuii:^  free  drainage,  and  of  refnoving 
all  C&rious  tissue  from  the  deeper  poiiiouKof  the  ear.  It  is 
also  valuable  in  those  case**  where  the  lateral  sinus  lies  5o  tar 
lorward  as  to  prevent  entering  the  mastoid  antrum  at  the  site 
of  clccUoru 

The  technique  of  dressing  the  wound  is  the  same  as  that 
described  under  the  consideration  of  Stacke'5i  operation,  and 
must  vaiy  slightly  with  e;u:h  indiHdual  case  according  tn  (he 
indications. 
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CHAPTER    XXIX. 

TJIE    SURGICAL  TREATMHNT    OF    TliVL    iNTRACRAXIAL 
COMPIlCATfONS  OK  AURAt.   SUPPURATION. 


WiiHN  it  has  been  (kddt'ci  thai  the  intracranial  structures 
arc  involved  cilher  subsequently  lo  an  opcraTion  on  the  mia- 
toid  cr  when  ihc  case  first  coincs  under  obt-ervalioii,  it  is  wise 
to  infttiiuie  surgical  measure's  for  the  relief  of  the;  conditloD. 
Ir  h;ii:  hrrn  :(rgiiccl  that,  from  ibr  prcMt  mortality  followinj; 
such  mr.^sures,  ihey  Art  not  jusiifiable:  bid  whtn  wl-  rtmem- 
bcr  thar  ihe  unly  *:h;incr  of  rrlJrf  Wr^^  in  Kurginil  inirrferLiicc, 
it  seems  wronji  U>  fcfiisc  ihc  |fj[leiit  ifils  uppoilimily. 

In  |>uriilcnl  inenin^ilis  Mir^ical  interference  ofTers  le» 
promise  tbrm  in  c^pidunil  or  cc^rebral  abscess,  or  in  sinus 
thromboMiK  wlicn  prompt  action  on  the  |>arl  of  the  surgeon 
oltcn  «nvef  lifc^.  It  Ik  onCv  when  unmi»Ltiik;ib1e  symptomfi  of 
cictcnsivc  meningicis  occur  that  wc  shouki  hetiiinic  in  per- 
formtn^  an  operaiion  in  any  of  these  cases. 

1l  i«  wi-1],  in  nndirrl^ilkjn^  an  opc-niiion  for  the  relief  of  an 
iDtrncmnial  lesion  lolloniu^  a  mkltllf.cai  inH.inimation.  to  re* 
member  llie  aclvantaj^c  of  liavtit^  the  openint;  in  the  8oft  j>ails 
suHiciently  ample  lo  permit  of  eMendin^'  ihe  opening  in  the 
skull  in  various  directions,  if  desirable,  without  cn1ari>:iiig  The 
cutaneous  inci<.ion. 

The  operator  may  wish  to  explore  ihe  middle  fossa,  the 
sinus,  ant^  the  cerebellnm  at  the  s;imcoperation,;mil  to  expose 
each  ■>(  iltcsr  areas.  a4  n  sr[^:iraifr  procctiirre  would  email  ih^ 
cxpcmlitiirc  of  much  vjihnhh:  time.  It  !%  wj^e,  thcn-foic,  lo 
CKposc  the  Imjuv  surface  over  An  area  which  iacUides  the  van* 
ous  9itc^  of  election  for  entering  the  cavity  fFic^  151)-  The 
author  has  found  That  Ihc  exposure  is  best  cfTecied  bv  Ihe 
displacement  of  a  semicircular  Hap,  as  shown  in  I'ialcVIll. 
This  flap  is  formed  by  extending  the  incii^ion.  made  ai  the 
limr  of  the  mastoid  operation,  forward  along  the  zvgonia  for 
a  distance  of  half  an  inch,  From  this  point  an  incision  is  made 
backwaiLl   10  the  occipital  piotuhcrance.      This  incision   is 
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aliRluly  curved,  the  convexity  bc'uxfc  directed  upward;  trom 
ttiL-  oc'cipitaL  prutubcraucc  the  uiciMOi^  ia  carried  vertJcatly 
downvv:ird  to  the  level  uJ  tlie  tip  uf  the  mastoid.  It  tlie  ioit 
pans  are  now  dissected  up,  a  large  flap  can  be  turned  down 
upon  the  neck,  exposinjr  tin;  *urf;ice  of  the  criniimi.  The  flap 
U  $u|iplied  by  the  vessrls  which  rnter  frcim  bclnw.  ami  thtt 


I'fix.  rc,r — Lj^fi^nl  ]t<]irrt  nf  ilrnlF  >(huwtn|>  thr  rtflali^r  pLmiikmi  bfturrvn  ihr  nqw* 
ficu-l  liinclLrnikt  and  the:  cui)l«bM  ni  [Itr  cnninJ  i-^tny  i.  ■ .  Kcrli  bvc  Mttt. 
Thh  iJ*  n  hcriifoiua]  tliic  drdwji  ittjuu^i  ihc  miiMlc  i>r  die  nrrrrftol  lutxhn  snd 
ilic  luwcf  UrnlcE  uf  ibc  f>iliiL,  f.  Jciiiurium  :  f.  StEiipi^cm  uf  ifrpHinv  occAac 
lor  4npQ4kir«  of  iBmporQ-iphcttnJELil  \t>\to  ;  /,  SJIujiLiaci  *>(  Lrepbinc  opcnuu  fofl 
^MininLn?  iha  n>nf  nf  tbr  lympi^mim  :  a^  VjE«  fw  optrjng  Diftk«cdd  Animoi ;  /, 
Silff  Lif  clft-'Elon  for  njwHlrkg  ih«  IaiprI  «tfiu<  :  A  Sue  of  cicftian  ftir  Ofsvrpcf 
rm>h*iliir  nlhcr^v  ll^ar  cnnwnknce  tht  hiHff  line  ii  ilividwl  inici  ri)^rthf4ui 
Inch.     ModJAvJ  fium  Smrr.) 

danger  tif  slowghing  is  avoided.  All  attached  muscles  are 
divided  lungitudinally,  and  hence  their  action  in  m  no  way 
destroyed. 

In  dissecting  up  this  flap,  the  periosteum  is  noi  detached; 
this  is  undisturbed,  except  where  the  bony  wall  is  removed  lo 
effect  an  entrance  td  the  crani:d  cavity. 

A,  Sinus  Tftrtnttbftsis, — Where  ihe  mastoid  has  been  previ- 
ously ojwned,  the  simplest  rnf^an&o)  exposing  the  lateral  «inus 
is  to  enlarge  the*  nrigin;il  nprning  backw;irfi  and  downwaixl. 
and  expose  the  dura.  This  opcidiij:  may  be  continued  back- 
ward as  far  as  the  (jccipito-lemporal  suture,  and  the  openii^ 
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thu«  made  will  in  every  case  be  oi  ;implc  size  to  admit  of  sul- 
ficicnt  access  to  the  sinus  for  di^gnosiic  or  thcriipcutic  ptir- 
poaes.  This  openiTtg  also  trriEiblc^  an  e^^iploratfnn  oi  the  ccr& 
bfal  and  cerebellar  foss^*.  If  no  previous  opemtion  has  been 
performed  upon  the  mahtotd  proueu.  ii  wJU  limliII}'  Ive;  ^inc  10 
clear  out  the  mastoid  as  the  primary  step  of  the  procedure, 
I II  wc  wish,  however,  to  expose  the  sinus  alonc^  this  may  be 
Idonc  by  removing  a  button  oi  the  bone  with  the  Ircphire,  the 
■ceutre  pin  oi  the  instrument  beiri|;  located  at  a  point  scveD 
■righths  of  an  inch  behind  the  centre  of  the  bony  rue^itus  and 
^Pqaarter  of  an  inch  above  the  horizontal  plant;  through  thi> 
point  (Fig>  151,  ^):  the  ojiening  may  be  cnhirgrd  with  the 
rongeur,  U  necessary.  After  the  venous  clianncl  has  been  ex- 
posed, the  presence  of  a  cLot  i^  detcriniiLed  ciiht^r  by  llie  sense 
ol  touch  or  by  the  insertion  of  a  previously  stcrilued  h>'po- 
dcrmic  nccdEc.  U  an  infectious  thrombus  is  present,  foul- 
smclliuf;  pus  or  decomposed  blood  is  wiihfJr:iivn,  whikj  :i  the 
channel  is  norniaU  fluid  blood  alone  enters  the  syringe. 
■  To  remove  an  Infectious  thrombus,  the  wall  of  the  sinus  h 
bo  be  freely  incised  and  iu  cavity  fret'd  of  the  deeompuHed  cU^t 
■by  the  delicate  use  of  the  curette.  It  is  wise  to  continue  this 
cleanjwng  process  unlJI  rather  irce  h;r:norrha^c  ftjilows.  The 
cavity  is  now  packed  with  iodolorra  gaii£e.  Where  the  clot 
has  extended  downward  into  the  internal  ju£;ular  vein,  as  evi* 
denced  by  tenderne^?;  along  the  anterior  border  of  the  stemo- 
mastoid  muscle  and  the  presence  of  a  icnse,  cordlike  structure 
occupying  the  situation  of  the  jugular  vein,  k  ts  not  sutlicient 
to  dii^infect  the  sEnus  alone,  btit  the  clot  from  the  jugubr  must 
also  be  removed,  to  prevent  fui iher  systemic  infection.  To  do 
ihK  It  is  necessary  to  expiHic  the  internal  jugular  iu  the  neck. 
It  is  then  divided  between  two  ligatures,  after  which  the  su- 
perior portion,  containing  the  thrombus,  is  removed  in  exactly 
the  same  manner  as  that  in  the  lateral  sinus.  Any  large  trib- 
utary vein  expose<l  during  the  operation  niuftt  be  lied  before 
the  jugular  is  divided.  The  infected  area  is  thus  completely 
ctito9  from  tbe  g^eneral  circulation, and  this  pLin  of  treatment, 
when  inMilufed  e;irly  enough,  is  <ierlainly  efni;ifril.  If  eoiripli- 
cated,  as  only  too  often  happens,  by  a  collection  of  pus  dcrcp 
in  the  cerebral  substance,  or  by  the  presence  of  a  diflusc  puru* 
lent  meningitis,  dc;;lh  will  Icjilraw  in  spite  of  the  removal  ol  the 
source  of  systemic  infection. 

B.  EpiJurai  Absifss.—¥ot  the  relief  of  pus  between  the 
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dura  mitcr  and  ihc  osseous  wsM  of  the  cKinium  It  k  onlt 
Dcccssary  lo  perforate  ihc  skull  in  order  co  evacuate  the  fluid. 
The  decision  as  to  the  exact  location  of  such  an  abscess  cnutt 
aiwnys  be  lai^ely  a  matter  of  conjecture,  ;itid  it  i»  w«ll  lo 
rcfnembcr  that,  out  of  a  scries  of  cases  reported,  the  rmitt 
usual  iocatioii  has  been  either  In  the  posterior  or  in  the  middle 
cr;ini;it  f(i*is:i  In  lh(t  onle^r  ti;iTtic-r].  Thr  rijK-nttvr  IrrhniqiK 
€^>nsi*-ls  in  the  rcniovjil  of  ihc  inner  table  of  the  t»kuU,  over 
the  site  of  Ihc  mastoid  opciiinjf.  cxtcndinjf  it  as  much  as  b 
ncces5flry  to  expose  the  dura  in  the  piisicrior  fo$?(u.  A  probe 
is  then  inserted  between  the  meninges  and  bone  and  passed 
gently  in  every  direction,  to  diftcover,  if  po^ible,  the  locatioo 
of  the  punilcrnt  focus.  F;4iliii^  in  this  the  middle  cranial  foua 
should  be  explored  ;  this  may  be  done  by  enlarging  the  origi 
nal  opening  by  means  of  the  rongeur.  Owing  to  the  thicks 
nrss  of  the  skull  in  this  rrgion,  it  is  wiser  t«  perfoi^tc  a  second 
time  than  lo  ciicud  the  pievtou*!  opening.  Tor  Itiis  purpose 
the  cutancou!}  mci*tion  is  carried  first  upward*  and  then  for 
Wiird  and  downward  to  the  zygoma,  liy  means  ol  the  elevator 
the  soft  parts  arc  rniscd  from  the  bone  and  the  trephine  ap- 
plied at  a  point  one  inch  above  the  centre  of  the  external 
ciinni  (Fig-  i;r,  ^):  the  pc-rforation  may  be  made  by  means  of 
the  ^oiigf  or  chisel,  insle/id  of  che  trephine,  if  ttie  operator 
pI<:fe^^-  Tikis  admits  of  cx|jK)rat)iiTi  ti(  ihe  encin*  tymparic 
ro*5f,  and  the  probe  may  be  earned  along  Ihc  anterior  Hurfji:e 
ot  the  petrous  portion  of  the  tcinpora]  hone  from  \t%  base  to 
its  apex.  In  many  cases  the  finger  may  be  used  for  the  pur- 
pose of  exploration.  The  exposure  of  the  nniddle  cranial  fossa 
by  removal  oJ  the  tympanic  roof  iceems  to  me  more  diffkuU 
ihan  by  the  manner  above  described,  and  the  space  j;:ain€d  is 
certainly  mnrh  Irss.  Pus  being  encountered^  it  is  only  neces- 
sary to  thoroughly  wash  out  the  cavity  and  st-curc  drainage 
by  the  insertion  of  strips  of  gmizc,  the  external  wound  being 
allowed  to  heal  by  granulation.  If  \vc  have  tieen  fortunate 
enough  to  locate  the  abscess,  lhe:5c  cases  usually  terminate 
favorably;  all  untoward  symptoms  disappear  upon  cracua- 
tion  of  the  duid.  and  prompt  recovery  follows- 

C  Oyf/>rii/  A  fisass.— ThevG  may  be  localizing  symptools 
sulTidently  definite  to  point  lo  the  exact  site  of  the  leiioti; 
when  this  is  The  case,  the  cranial  cavity  Is  entered  over  the 
proper  area  cither  by  means  of  thr  trephine  or  chisel.  In 
case  the  situation  is  believed  to  be  near  the  mastoid  opening. 
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it  is  only  necessary  to  enlarge  Ihc  previous  wound.  Only  loo 
Jrequeniiy  we  are  in  the  dark  as  to  ihc  exact  situation  ot  the 
|>uriilent  collection,  and  the  operation  is  exploratory  in  char- 
acter, ihc  dia}{nasi.>&  <le[i(-ntlirig  ralher  upon'  the  :ibsencc  of 
definite  sj'mploin*  lh;iii  njion  the  prcsc^nte  of  ihasc  indicacivc 
oi  (he  involvement  of  any  one  particular  nrgiun. 

The  area  best  adapted  to  cxplnration  of  the  crnnbl  cavity 
is  one  the  centre  ot  which  lies  an  inch  and  a  qo.irlcr  behind 
ihe  centre  of  the  canal  and  an  inch  and  a  quarter  above  its 
horizontal  plane  {Fig.  151,  rj.  Through  a  free  upe-nint;  here 
we  are  able  to  exphire  ihi;  tcmporo-Bphcnoidal  lobe,  the  pos- 
terior ceri^hral  h»bc,  and  the  entire  neighboring  epidural 
space  as  vvdL  Frum  this  point  as  a  ci^ntre,  the  uppuing 
may  be  extended  cithtr  forward  or  backward,  as  may  seem 
dcsiniblc  during  (he  progress  of  the  upcraiiun,  and  access 
gained  to  alnio&i  every  part  ot  the  cavity  of  the  cranium. 
Tbis central  point  should  be  marked  upon  the  skull  before  the 
integument  ig  raised ;  this  is  done  by  piercinjr  Ibe  soft  parts 
with  a  stout  scalpel  ur  by  a  small  drill,  so  as  to  leave  a  mark 
upon  the  bony  surface  rccosni;^able  after  reflection  of  the 
soft  pans.  The  art-a  should  be  ex[30sed  hy  reflecthig  the 
semilunar  flnp  downwunl,  as  before  dc**cribcd.  The  point 
for  the  application  of  the  trephine  will  lie  at  about  ihc  centre 
of  the  exposed  area.  The  irc[!hinc  may  be  of  large  size,  to 
permit  of  the  parts  being  explored  in  every  direction  for  a 
considerable  distance,  aud  to  allow  free  manipulation  of  the 
divided  structures:  or,  as  I  prefer,  a  small  trephine  may  be 
used,  and  the  openinif  enlarged  wirh  ihe  rongeur.  After 
exposhig  tfie  dura  and  rindtti>i^  iiu  e^tradnral  collection,  a 
dur^l  ilap  i^  lo  Iw  r.itscil  and  tht-  prolie  pa?^'^etl  in  svcry  dircc- 
ijoR  brtwceo  the  dnia  and  llic  surface  of  the  brain.  Care 
tihculd  be  taken  to  locale  the  line  of  incision  tliroug^h  the  clum 
so  OS  to  avoid  any  large  venous  trunks,  as  h^tmorrhage  from 
the9C  will  complicate  the  operation  considerably*  H  we  have 
no  Indication  of  the  exact  situation  of  the  abscess,  a  large  aspl- 
rating  needle,  prx>perly  dmnfectcd  and  attached  to  a  good- 
sued  hypodermic  syringe,  may  be  thrust  into  the  brain  sub* 
stance  iu  variooH  direclionw  (or  tlie  purpose  of  exploiaiioiK 
In  general,  these  punctures  should  be  m^dr  lir?il  downward, 
forward,  and  inward,  the  piston  of  the  syringe  being  drawn 
up  ;is  »oon  a»  the  needle  enten^  the  brain  tissue,  and  the  point 
of  the  instrument  advanced  slowly,  50  that  any  thin-walled 
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abscess  may  not  be  ovcrluofccd.  In  tbc  s-imc  manner  we  rt 
peal  liiU  *icp  by  passing  the  needle  dirccily  inward,  forward 
and  inward,  and  downward,  backward  and  inward,  Tfie 
trnumati^rn  fiu^taincd  by  the  brain  tissue  frum  tlieKe  puncturet 
Bccm^  Id  be  oi  but  little  importance. 

If  one  of  the  lateral  ventricles  is  entered,  ihe  syringe  filb 
with  vrnrrirn1;ir  tluid.  and.  as  m  all  intn<t:ranial  (lt«t*-;uv« 
alleruied  with  venous  Kypcriumw,  the  ventricular  fluid  b 
i»crc*iM:d  in  amount;  the  witlidrawal  of  this  Huid  \s  certattily 
of  therapeutic  value.  \Vc  ahouhi  al^o  rcmcinbcr  ihnl  a  cere- 
bral abscess  may  rupture  into  the  ventricles,  nnd  then  Ihcsc 
cavities  must  be  opened  and  drained  in  order  lo  secure  the 
dt'sirtfd  end. 

For  cTcploration  of  the  cerebellum,  the  openinff  through 
the  xkull  !«h(mhl  be  located  an  inch  and  a  half  behind  die 
cnitrr  i.ii  {\w  mc-Ttiis  ;ind  a  quarlrr  of  *in  inch  below  ils  liori. 
/ofU.al  plaue  (Fii;.  151, 'J.  The  techniciuc  ii  the  satuc  hcica& 
when  (he  cntnial  cavity  15  opened  in  other  aituMions.  The 
value  of  the  ospiraiing  needle  as  nn  instrument  ot  exploration 
has  perhaps  been  overrated.  The  pus  found  in  these  ab- 
«cessc»  h  frequently  £0  ihiclc  that  it  witt  not  pa^K  thro;igh 
the  needle  even  if  ii  be  one  o\  l^lic  siirc ;  and  after  the  mefiin- 
geal  flap  has  been  raUed  it  is  nuiit-  as  wiie  to  uie  a  i^imple 
^nxivEfti  exploring  needle,  as  the  inMrument  Hngge%ted  above. 
If  pu^  is  found.  iKe  br<iin  substance  itself  is  ii^cised  frccl)  with 
the  probc'puintcd  bistoury,  the  contents  of  the  abscc^ss  evacu- 
ated, and  a  gavijcc  drain  inserted. 

n  the  dura  has  been  incised  extensively,  this  opening  may 
be  partiaUv  closed  by  means  ol  Imc  ^ilk  sutures.  The  tnlra- 
crani.-il  pressure  is  increased,  no  matter  what  the  exact  char- 
acter of  tlic  lesion  may  be,  and  difTicukv  may  be  cjcperfenced 
in  prevenlirig  a  heruia  Lx.'rebri,  the  ctrrcbnd  matter  pnitriid- 
mg  so  much  through  the  opening  in  the  skuH  as  to  render 
suture  of  the  dura]  flap  somewhat  difficult.  An  evacnatinn 
of  the  ventricular  fluid  relieves  the  tension  siifticirntly  to 
permit  an  apposition  of  the  cdpcs  of  the  divided  dura.  The 
pericranium  is  replaced,  and  either  not  suuii^d  at  all  or  ar 
the  anffles  tti  the  wound  simply.  The  wound  it  then  dressed 
in  the  ordinary  manner. 

D-  Pnruf^nf  Afrttnrjfrfr!. — !n  iiistUnTiiig  operative  pr*ice- 
dnrc-H  for  a  piiruleul  meningitis  the  rariuual  symptoms  seldom 
<kid  U5  in  deciding  the  area  involved.     The  first  step. 
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fore,  should  be  to  thoroughly  open  the  mastoid  and  tympanic 
vault,  and,  if  the  site  of  perforation  into  thecranium  is  dis- 
covered, the  cavity  is  to  be  entered  by  enlarging  this  open- 
ing. ]t  no  sinus  is  found,  or  if  there  is  no  localized  area  of 
caries  which  suggests  the  site  of  the  meningeal  inflammation, 
the  tympanic  roof  should  be  explored  by  entering  the  cranial 
cavity  above  the  meatus.  If  no  evidence  of  meningitis  is 
found  here,  the  inner  tabic  should  be  removed  in  the  area  of 
the  mastoid  wound,  and  the  opening  enlai^ed  by  the  rongeur 
or  chisel  until  the  sinus  is  exposed.  The  anterior  margin  of 
the  sinus  will  be  encountered  about  half  an  inch  behind  the 
posterior  margin  of  the  meatus,  as  a  rule.  Any  focus  of  in- 
flammation is  to  be  thoroughly  cleansed  by  means  of  a  warm 
solution  of  bichloride  of  mercury  (i  to  3,000).  after  which  the 
surface  is  to  be  covered  with  iodoform  gauze.  The  outer 
wound  is  packed  in  the  same  manner,  and  the  parts  covered 
with  a  dressing  of  bichloride  or  sterilized  gauze. 


SECTION   IV. 
DISEASES  OF  THE  PERCEPTIVE  MECHANISM. 
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The  sound'peictivitig^  a]j|UTslus  tticltiilcs  the  mfdnllary 
nuclei  of  Ihc  a»clitt»r}'  nerve,  and  the  ncrvc  fibres  jninjiig 
Ihcsc  lo  the  corticnJ  areas  in  the  first  and  second  Icmpunil 
convolutions,  l^ssuif:  from  the  medullary  centres  in  the  oppo- 
sii«  direction,  it  includes  the  trunk  of  the  niiditory  nerve  aod 
Its  terminal  lihimcnu  «peci:ilizcd  in  ihe  labyrinih  for  souDd 
|>crcqni'>n, 

111  addilinu  1u  thcT  pt^rcei^liim  of  Miiind,  ihc*  aiidifory  nerve 
trunk  contains  a  distinct  group  of  fibres  whicli  prcsiJc  over 
the  cquillbnum  of  the  body.  The  termtnal  fitamcnlHof  these 
fibres  arc  distributed  to  the  scmtcircuUr  canals,  while  their 
cortical  areas  within  the  cranium  nrc  found  withtu  the  cere* 
bclUim.  Interference  with  the  pcrceplive  mechanism  i*.  con- 
sequently attend«!d  in  nioht  iriM:mcts  by  «om(.'  dif»lurb;ince  of 
equilibnum»  This  mny  be  so  slight  as  to  cniirely  escape  th? 
noHc«  of  the  paiieni  imlei*  his  atiifntion  h  parlfailarly  drawn 
to  it,  or  it  may  be  ihe  jinncipal  <liM>rdrr  lor  which  lie  seeks 
relief.  Inicrfercncc  ctthcr  with  equilibrium  or  with  the  func- 
tion of  zudilion,  ch.ir^cTcri/ed  by  an  impairment  in  thia  func- 
tion f)r  its  perversion*  may  depend  itpun  organic  changes  in 
Dry  portion  of  the  mechanism  specialized  for  this  particular 
purpose^  1 1  nuv  be  also  of  reflex  oH^iiu  no  structural  change 
having:  taken  place  in  any  portion  of  the  tar,  hur  an  afTccr.ion 
of  some  remote  organ  Influencinjf  by  reflex  action  this  par* 
ticubr  p.irl  of  (he  rrnmuny. 

It  fallows,  iticiefoic,  that  the  hifitory  of  the  individual  is 
of  particular  importance  in  connection  with  diseases  ot  this 
portion  oJ  the  mditory  apparatus,  Some  illness  in  c;:irly  life, 
or  a  slight  traum,iiism»  nishi  entirely  escape  the  mind  of  the 
patient,  aft  having;  no  bearing  upon  the  condition  for  which  he 
seeks  advice,  btt  may  often  lead  u&  to  a  correct  interpretation 
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ct  iHe  cause  of  a  symptom.  The  physical  t-xnminMinn  erf  Ihe 
car  is  reMy  a  very  t^niall  pan  of  ihc  hivcsiigAtmii  in  tlkcse 
cnses.  and  ore  wh<j  confine-,'^  Inmsclf  to  flits  5i«!cial  cxamiiia- 
tion  ;ilimc  must  invariably  Jail  inio  error  in  his  attempts  to  cor> 
rcctly  cspbin  the  culim;  oi  many  of  the  *ymploms,  Ccrtaiii 
(phenomena  arc  characteri*lic  oJ  involvrmcnt  ot  this  portitjn 
ol  the  organ  of  hearinj-.  The  hcann;^  power,  ir  cases  ivbcrc 
the  pcrcejuive  mechanism  is  principally  involved,  is  either 
profouniily  nlTccted  ur  but  «l[ghity  ch:ingec),  thr  mademit 
grades  of  impairment  tlcpendin^  usunJly  ii|)on  disra&e^  ol  the 
ConddCliiig  app;imliiv  Tinnitus  is  almost  always  j)rc»ci»t. 
anil,  If  caiefully  investigated,  wc  shall  usually  find  a  history 
cf  att»ck%  of  vertigo.  I  am  of  the  opinion  that  suflicicnt  strcM 
is  never  laid  upon  Ihc  symptoms  dt:pcndcnt  on  labyrinthine 
involvcmeni  in  the  ordinary  cases  of  diseases  ot  the  conduct- 
ing apparatus.  A  secondary  labyrinthine  disturbance  may 
occur  as  a  complication  or  as  a  ^c^ucl  of  change*  within  the 
middle  ear,  and  yet  of  itself  require  no  trcaiment  other  than 
that  dirirL'U'il  to  iht^  1yTii[uniim.  This  lalter  laci  diwrs  nol 
make  it  less  a  Ubyrinthinc  affection,  the  removal  of  the  cause 
being  the  r<ilionai  mclhod  lor  overcoming  Uiis  disturbance. 

U^ith  reference  t<i  the  impairment  of  hearing,  hiw-pilchcd 
sounds  arc  pi*rceiv<^cl  bt-itcr  than  those  of  high  pitch,  panicu- 
larly  If  a  preceding  disease  of  the  middle  car  has  led  to  Ihc 
involvement  of  the  nervous  apparatus.  Marked  Tariatioiiii 
in  the  degree  of  inip;iirmf  ni,  drprndnit  upon  climatic  changes 
or  mt'iual  or  physical  laiigiie,  are  quite  as  characteristic  of  a 
palhological  condiiion  Uicaied  here  as  ihcy  sttc  nf  midd1e-«ar 
changes. 

Where  the  povrcr  oi  audirinn  changes  with  the  weather, 
being  worse  on  damp  diiys  and  improving  as  the  atmosphere 
clears,  it  is  usually  supposed  that  the  disturbance  depends 
upon  a  middle-ear  affection.  If  we  remember  the  intimate 
relalion  between  the  venous  circuhilion  \vithin  the  turbinated 
bodies  and  the  venous  return  current  from  the  cochlea*  we 
can  easily  uudrrHlaiid  how  a  1nTgesi:enc:e  of  the  nas?i1  niucnus 
membrane  will  cause  a  venous  stasis  within  the  labyrinth. 
No  better  proof  can  be  afforded  that  this  >s  the  cose  tlian  Ihc 
marked  relief  to  subjective  noises  o[tcn  observed  when  the 
turbinated  tissues  are  exsanguinated  by  the  use  of  cocaine. 

The  duration  oi  the  affection  and  ita  progress  also  aid  us 
in  determining  its  site.     Primary  lesions  ol  the  perceptive 
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app;)r»tus  either  remain  tjuiesccnt  or  improve  to  a  certnin 
txiciil  sporitaiiei>u*ly  as  time  j>rogre**»es,t\ct*|Jling,  of  course, 
tliosc  dc^j>ciKlciit  upon  a  specific  inlUmm^tii.in.  Secondary 
ch;tng:c5  within  ihc  receptive  apparaTus,  organic  in  cliiirycter, 
arc  uHu&lty  due  lo  »onic  c^ironic  aflcclion  cif  the  middle  eai 
cither  of  ihc  snmc  or  opposite  side.  When  Ihc  opposite  or- 
(j*ii  h  primarily  affected  the  itnpairmcnt  of  funciiun  advances 
rapidly,  as  a  rule,  sind  hf^re  the  liUtory  of  previous  tympnnic 
di^r^isc  renders  di'ignusis  clear.  The  character  of  the  subjec- 
live  noises  i&  of  aid  In  locEiting  the  lesion,  in  that  ih^r  parlicU' 
lar  character  »f  ihcT  soiiml  points  lo  ihe  s[>t'Cial  piirt  of  the 
bbyrinth  involved.  Almost  invariably  in  the  secondary  laby* 
Hnthinc  changes  due  to  chronic  suppurative  or  n<in?tuppuni- 
live  otitiH  media  tht!  ^^ubjtetivc  noises  arc  high'pitchcd  in  char- 
aclcr,  and  ;i«iume  a  deeper  quality  only  niter  they  liave  per- 
sisted for  a  long  period.  The  complete  cessation  of  tinnitus 
in  ihe*e  secondary  ca*t'ft  probably  indieate;^  that  the  laby- 
nnlhinr  invasion  has  ceased  to  iirtigrrss.  nnd  the  length  of 
ticuc  dui  inj^  which  the  patient  has  been  fi  ee  from  subjeclib'c 
noiv;«  U  of  aid  in  dcCcrnjining  the  probability  of  restoring 
the  parts  to  their  normal  condition  by  trcatnicnL  Vcriipo.  il 
9Cvcrc,  points  to  a  sudden  and  considerable  disturbance  with- 
in the  perceptive  mechanism,  as  at  the  ontei  of  an  attack,  or 
to  an  aggravation  of  an  existing  condition.  Repealed  attacks 
of  giddiness  of  a  mild  character  would  IntHcate  that  at  ihese 
periods  the  labyrinihine  struct urt^s  or  ihi-  highrr  centres 
were  subjected  lo  some  unusual  stimulation  either  from  the 
tymp<inum.  from  irt racranlnl  changes,  or  of  a  i^flex  character 
from  some  visceral  derangement.  The  ctfcct  of  continued 
Mimulation  of  the  nervous  mechanism  by  sonorous  vibrEitions 
"  as  when  the  patient  i^  subjected  to  the  Tif>he  oi  a  railway 
train  for  a  number  of  hours,  or  has  taxrd  himstll  to  the  ut- 
moM  in  listening  lo  conversation  which  it  has  been  ditlicuU 
for  him  lo  hcnr — ifj  of  value  in  diagno^cis^  Prolonged  excita- 
tion of  any  nerve,  at  Iciit^th  renders  it  less  !^u?ceptible  lo  the 
particular  xlimuluM  which  has  fatigued  il.  When  the  nerve 
structures  ore  in  an  abnormal  condlliun  they  become  (atigucfl 
more  easily  than  when  in  a  state  ol  bcnith  ;  and  a  patient  wiJl 
often  be  found  to  be  more  deaf  after  a  prolonged  railway  j<wr. 
ney  than  when  he  has  been  comparatively  quiet.  Physical 
fatigue  may  indirecily  bring  about  the  same  result.  It  fs 
sometimes  *aid  that  the  paracusis  IVillisii  is  characteristic  of 
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involvcnncnl  ol  the  nervous  apparntuc^.  This  may  be  true 
wheri  tbc  )>alicn<  is  subjcrctcd  to  a  noii«  for  a  short  time;  but 
a  the  slimulation  U  continued,  the  nerve  becomes^  fatigued 
and  Icii  responsive  lo  Mimiili.  The  reverse  lakes  piace  when 
the  fi*^rvcs  preserve  their  iim-^riTy  and  ilic  ajiiductirig  mech- 
^iiiisrn  is  nf  fault, 

Tbc  determination  of  the  special  part  of  the  perceptive 
mechanism  involved  mu3t  remain  a  matter  of  doubt  in  a  cer- 
tain proportion  ol  cases*  In  general,  it  msiy  be  said  that  the 
history  of  a  previous  middlecar  affection,  of  an  acute  intec- 
tiouK  diKea#e,  or  of  a  traumatism  with  a  ^li^'ht  imjxairinent  oi 
hearinj^.  points  to  ;in  involvement  of  the  labyrinth.  On  the 
other  hand,  where  wc  have  symptoms  rr^ferablc  to  the  ear 
in  rases  giving  ;i  bisuirj  ni  severer  injnrjr  foUoweil  by  ai3 
itwolvement  of  the  intracranial  structures,  as  evidenced  by 
Other  \vmptom,s,  tit  where  there  are  other  manifestations  of 
cerebr.-t]  disturbance  at  the  time  of  the  examination — such  ^ 
local  paralysis,  psychic  phenomena,  etc.— *vrc  should  suppose 
that  the  auditory  cortical  centre!^  had  suffered.  An  afi^ection 
of  the  trunk  of  the  nerve  should  be  suspected  when  the  im- 
pairnneni  Is  to  an  extent  uniform,  or  adecu  panicuUrly  the 
perceptum  of  thnse  sounds  to  which  the  ear  is  most  frequently 
subjected,  sincr.  when  all  the  tibrcs  of  the.*  iruni:  are  involved* 
tfic  fibres  which  arc  most  constantly  u?u;d  will  be  most  seri- 
ously affected.  Marked  variations  in  sound  perrrpiidn  <lr. 
pendent  upon  excitement,  tati^ue,  disturbance  of  the  prima 
viae,  etc.,  would  characterise  the  aural  aBeciion  as  rcffci. 
Bearing  the^  various  points  in  mind,  wc  should  ahvayj  h- 
cure  the  ^jcncral  history  in  every  case  of  aural  disease,  so  af 
to  obtain  data  which  will  yieh!  the  desired  information. 


CITAPTKR    XXX. 

AN.f.HiA   or  THE   LABVKINTII. 

-/Etiology. — The  crmclitiuii  may  depend  upon  profiisr  gw- 
enit  ha-'morrli^gtr,  cilhtrr  from  traimiHiUm,  from  ttir  rupture 
of  att  ajicurisni,  frorn  ulcniif  h^cmurrhiiyc  af  cliildiiiith.  <ir 
miiy  be  the  result  uf  simple  or  pernicious  anaMiiia.  The 
chttngcs  whieh  take  place  nrc  due  to  the  iitipovcmhcd  qual- 
iiy  ol  the  blood  with  which  the  tissues  arc  supplied,  the  lack 
of  nutrittou  pervertinj^  ihi^'ir  kinctton  :ind  rcndcnng;  them 
Hkss  cap:ible  of  carrying  out  the  purposes  for  which  they 
wrrr  tlfsitrncd 

Symptomatology. — When  the  hibvnnthhu-strucliirc^  suffer 
ia  this  manner  wc  liud  the  power  of  audition  impaired,  par* 

Iticularly  for  sharp  siiuuds  am!  inuML:al  imtcs  of  a  hi^h  |)itc:h. 
The  involvemtnt  of  the  auditory  fvinction  h  similar  in  char- 
acter lo  the  disturbance  which  is  noticed  in  every  pan  ol 
the  body-  When  nulrition  is  iiuperfecl  no  f>rj^an  performs 
its  work  properly.  When  iht-  bbyriiUh  milcr*  froin  mal- 
Dutririon  ih&  patient  seems  listless  and  inaticniivc,  ard  tt 
n^quTres  a  cerhiin  efforl  upon  his  j^art  1o  hear  what  I*  said. 
When  cn^ii^ed  in  diiiloguc  the  hearing  may  iitjt  srcm  to  be 
much  aflcctctd,  but  when  sc\'cral  are  apeakmjf  at  once  he  is 
unable  to  follow  accurately  the  c</ursc  of  the  eoaivcrsntion. 
Subjective  noises  arc  distrcssin^:,  and  nrc  usually  worse  upon 
lying  down,  dependitis;  upon  the  adynamic  condition  of  tho 
circulatory  system-  The  ch:iracter  of  the  subjective  sounds 
is  usu:)[ly  dull   and    ]ow-piiched,  synchronous  with  cardiac 

Ipuls^tion«,  :ind  is  apparently  identical  with  (he  veuuns  bruit 
heard  fivrr  the  gmit  vr^ist^U  of  the  neck  in  many  cane^^  of 
tnarmi^L  Attacks  of  vcriij;o  seldom  occur  spontaneously,  but 
result  from  apparently  slight  causes,  a  sudden  fright  being 
sufficient  many  times  to  mduce  an  attiick  of  syncope,  wliik 
Ihc  same  condition  may  foUo""  an  msi^nilicant  degree  of  fwin 
or  some  slight  visceral  disturbance.  The  facicsof  the  patient 
•h  tomewhai  cbamcten^tic:.  in  that  It  appears  dull,  ;ibslractcd. 
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and  inattentive.  The  other  symptoms  presetiied  are  tboH 
Ci.^minon  lo  simple  ana.mia,  and  bear  no  relation  lo  the  por- 
lion  uf  the  tioJy  now  under  discussion. 

Diagnosis. — The  p:Ll3<ir  of  the  itkiii  found  afuT  an  icute 
liwmorihsigc,  or  ihc'  peculiar  ashy.gmy  color  met  vUh  in 
«:jf>es  (if  MEiiple  or  |}crniLinitH  an^vnii^,  athuuld  ;i1w;jy3(  attmcl 
Atienlion.  The  variation  in  cohtr  from  the  normal  standard 
is  Ircquently  belter  observed  in  the  mucous  membranes  ttiaii 
in  the  eut^tncous  »udace  of  the  body.  The«e  may  appear 
blanched,  although  the  f;ice  is  not  sufficiently  pallid  to  excite 
atientlon. 

A.  Pkysiiaf  £xinniit9aimj. — Id  cases  of  simple  anaemix,  e3C< 
:imin;itEon  wiih  thr  ot<Js.\^pe  reveals  mnhing  trhanirirrisiic  of 
ihc  nffcctjon.  and.  unless  the  middle  ear  is  invoL'ed,  the  in- 
apcctum  is  entirely  negative. 

D,  Furictivn^U  Ex<trnin(ttti>tf, — The  lower  tone  limit  is  nor- 
mal \  ttic  upjicr  tone  limit  may  be  normal  or  reduced ;  how: 
conduction  is  almost  always  re<luced  to  A  marked  degree. 
The  perception  of  whispered  or  spoken  words  is  somewhat 
reduced,  although  it  may  be  neaily  normal.  U  will  be  no- 
ticed that  the  words  are  repeated  in  an  uneertatn  mnnncrand 
slowly,  lIs  though  it  took  The  patient  some  lime  lo  compre- 
hend exaclly  what  had  bt'tni  st\i<\.  Thi?i  i*  <luc  tti  irtro-ordina- 
tion  in  the  receptive  mcchani^Lm,  Ihc  di0erent  portions  failin^^ 
to  tict  in  harmony.  Perception  tor  high  sounds,  as  the  tick 
of  the  watch  or  the  click  of  the  acotimeter,  is  us^ially  more 
reduced  relatively  than  for  vocal  sounds. 

The  essenrial  points  upon  which  the  diagnosis  ift  m^ide  are; 

First,  the  abscncL-  nl  any  middle-ear  lesion- 
Second,  prfsc^rvariiin  of  Ihc  normid  tone  limits  (or  redut:- 
ljr*ii  of  upper  IJmir). 

Third,  marked  impairment  of  hone  conduction. 

Poiirth,  the  ^inxmic  appearance  ol  the  patient. 

Prognosis*— In  acute  cases  depending  upon  hucirorrli 
or  iti  c:l&cs  of  simple  an:emia,  the  prognpsii  is  always  favor- 
able. In  pernicious  ana-mia,  extravasations  within  the  nerve 
tissues  fn;iy  have  taken  place,  producing  permanent  stnictural 
changes. 

Treafjncnt. — Certain  drugs,  such  as  imn  in  full  doses^  or 
arsenic,  cither  in  the  form  of  arscniou*  acid,  Fo\\Ief's  solution 
or  Pierson's  solution,  etc.,  should  be  administered  lor  the  pur- 
pose of  improving  the  quality  of  the  blood.     The  eihibitioo 
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^f  cardiac  stimulants  is  also  advisable  to  relieve  the  venous 
conjjcblion  within  the  labyrinlh.  htrychtiiric  Julfilb  Uiia  end, 
and  at  the  ume  lUre  exerts  a  benefici;!!  efleet  upon  the  i>crv- 
mis  tissues  themselves.  This  may  be  given  simultaneously 
wiih  Icrniginous  preparations,  and  should  be  admiiiisicred  id 
full  [luses.  The  diet  xhtmld  he  lititrul,  ami  of  ituch  ch;Lnicter 
as  to  improve  the  quality  of  the  blood.  The  exhibition  of 
alcohol  in  niiy  cjuaiitily  is  not  advisable.  exec|ttiii^^  in  ;icu[e 
cases,  or  pos9it>ly  to  the  extent  ol  a  little  red  wine  at  dinner. 
Quinine  \s  pjirticubrly  contraindic^tted  in  this  condition.  It 
is  true,  that  many  cases  improve  temporarily  when  this  dru|f 
fs  administered ;  but  it  h  equally  true  that  they  almoftt  Invari- 
ably sntTcT  from  a  relapsf-.  :ind  lh;it  the  symptoms  ure  more 
marked  than  those  wbicli  characieri/ed  the  jjiiniary  airatrk. 
The  temporary  engorgement  which  this  drug  induces  in  the 
labyrinthine  vessels  often  leads  to  perm;inefit  chnngcs  ol  a 
ha:morrh.igic  nature.  The  temporary  relict  gained  is  doc  to 
the  increased  vascularity  which  the  drug  causes,  and  not  to 
correction  of  the  condition  upon  which  the  symptoms  depend. 


CHAPTER  XXXI. 

HVPER.eHlA   OF  THK   LAHYRIVTir. 

Etiology.— An  increased  quantity  of  blood  within  ihe 
bbyriutti  muy  depend  either  upon  a  venous  stasis  from  me- 
chanicnl  obstriiclinn  tn  tbcf  rrtiirn  rtirrtml,  cir  upon  an  in. 
cre:t>cd  i|uaiitily  of  arlcnal  blood  conveyed  to  the  pari,  Tlic 
condidon  is  prune  to  cccur  in  individualii  of  a  fuil  habit,  and 
particuloriy  in  lhn«  who  arc  ihc  victims  of  u  gouty  or  rheu- 
matic dtathcsU,  Those  whose  vocation  in  lite  dcmarnls  con. 
sjderable  phyti^ical  activity  or  exposure  to  inclement  iveathcr 
arc  frequently  victims  of  this  condition.  Sudden  physical  ex- 
enton  h  productive  of  these  circulatory  chiingcs,  especially  in 
athlete^;.  Overindulgence  in  alcohol,  l>y  increasing  the  f<irce of 
cardiac  systole,  leads  to  di-itcnlion  of  the  labyrinthine  vessels, 
Rigidity  in  the  arterial  system,  by  dimiiu^hing  Ihe  cla?iticity 
of  ihc  vessels,  increases  relatively  the  pressure  within  tttc  ar- 
teries. Sudden  diminution  in  atmospheric  pressure,  as  when 
one  a£ccnd4  to  a  great  height,  subjects  the  efferent  vessels  to 
the  lull  force  of  ihe  cardiac  »yi;tole,  and  hence  auj-ments  the 
Wood  passing  through  them.  The  prolonged  action  cf  any 
one  sound  also  producc-s  hypeia^mia,  tither  mechanically  or 
initn  iiver-sliiniilation,  a^  i*  dbservrd  in  tclrphonc  operatives, 
boiler-ma  leers,  etc.  Condensation  of  the  air  iti  the  me:iiut, 
from  a  blow  on  the  car  or  from  an  cxpWion.  forces  the 
stapes  suddenly  inward  to  an  abnormal  distance,  and  ma? 
cause  hyperemia  of  Ihe  labyrinth.  It  is  probable  thai  cases 
of  mild  labyrinthine  condition  arc  of  this  nature. 

Among  those  cau^ea  which  lead  to  a  vero\w  sl.isis  wc  may 
cniinierale  nitrchanical  obstnTCliim  lo  ihe  great  vessel*  of  Ihe 
ncck»  such  as  pressure  from  a  tumor  or  the  svKlden  loxvering 
of  the  head.  The  venous  flow  being  then  retarded  by  Ihe  force 
of  gr;iviiation,  A  severe  attack  of  coughing,  by  increasing 
the  pressure  within  the  thorax,  tcroporaril/  obstructs  the  pav 
sage  of  the  blon<l  into  the  right  auricle  and  dams  back  the 
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itntirc  venous  circuUuion,     Kfforls  at  snccaing.  blonirg  the 
no&c,  cic,  eKeri  the  same  influence. 

Pathology, — The  overtHsicniifjn  of  ihe  b]otn\  vessels  prcv 
ducc?^  but  few  ch;:irigcs  so  Icmg  ^s  tht'ir  w^UU  arc  in  a  slate  o( 
perfect  tkcalth ;  when  coiUinued  far  a  Inii^  titiic,  lucalucd  ilila- 
t^tion  lakc^  place,  CLiiisin^  an  irrcguturiiy  in  the  blood  supply* 
Where  llie  pressure  changes  arc  auddcD,  or  where  the  walls 
of  the  vcsacU  arc  diseased,  they  may  rupture  and  produce 
apoplectic  eti:inges.  A  venous  hyperarmia  is  more  prone  to 
become  pcrmancni  on  account  of  the  tenuity  of  the  vessel 
wiilU.  Tlif  hibyrintliiEK"  vt^ius  are  tu  a  great  exrenc  inclonied 
in  liony  cliiinnd.s,  for  ihe  purptjse  iif  avoiding  this  condJEJon. 
Their  exposed  portions,  however,  suffer  whtu  an  obstruction 
to  the  venous  ctrcul^tiuu  pcrsislf^  for  a  cunsuler^xble  period; 
the  ve«»eb  become  tortuous  and  dilated,  and  there  is  a  tmnsu* 
dation  of  ficrum  iiio  the  labyrinthirte  cavity.  Both  the  venous 
dilatation  and  the  serouEi  transudation  increaEte  Labyrinthine 
pressure.  The  uliimate  chrtnges  which  take  place  in  laby- 
rinthine apoplexy  do  not  differ  froni  those  occurring  in  a 
^iiuiLar  condilttm  in  oth*^r  pari*  lA  the  btjiiy.  The  etTu>Hfd 
bloud  may  be  absi.^rbcd,  or  the  TiRectcd  area  may  undergo 
xljsintej>ratioii, 

P  Symptomatology. — Such  an  augmentation  in  labyrinthine 
biood  supply  is  characterized  by  a  feeling  ol  lullnc*^  and  dis* 
teiiiion  in  the  bead,  slight  giddiness  or  even  vertigo,  and  the 
presence  of  subjective  noifies,  usually  of  high -pilched  char- 
ACter.  The  impairment  in  hearing  is  slight,  unless  the  vessel 
walls  suffer;  then  it  maybe  profomul  ur  even  ahMilule,  the 
accompanying  giddiness  being  uMially  severe,  and  the  liimitus 
at  first  almost  unbearable.  Occurring  as  a  chronic  condition 
in  a  patient  of  full  habit,  we  hnd  these  symptoms  prcxluced 
by  any  slight  exciting  cause,  such  as  Iright,  rage,  sudden  cjc- 
jprrtion,  indigestion,  too  free  indulgence  in  j^timulants,  et& 
'  DUgDOSI?. — Pftyficaf  /xafiitiaii&ti  yields  no  information  be* 
yond  showing  an  increased  vascularity  in  the  drum  mem- 
bmrc  and  i  he  dcrper  piirK  of  the  canal^  cauKing  the  vesKels 
to  be  more  distinctly  visible  than  nonnal-  Where  the  mcm- 
brana  lympani  is  thin«  a  5imilar  condition  is  often  ob^:?rved  in 
khe  mucous  membrane  of  the  promontory. 
^  FuncUt^na/  ExamineHnm.^Xhc  lower  tone  limit  is  exceed- 
ingly well  preserved;  the  upper  tone  limit  is  usually  reduced: 
^ne  conduction  is  diminished,  and  the  power  of  audition  for 
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vocal  sounds  but  sUj^hlly  impaired.  For  sharp  sounds,  sucfa 
as  those  of  the  acc^umvter  or  waich.  a  condition  of  hypcTacu- 
sU  may  he  prcwni,  ;ind  very  sharp  soTinds  :irr  oflm  ]>;unftil 
or  iht!  auditory  iinpri^sstoti  may  |Dcrsist  Jor  some  lime  aflcr 
tfic  source  of  sound  has  been  removed.  The  diagnou^  in 
chronic  c^iics  will  be  rendered  more  Cfl^y  it  attention  is  di- 
rected to  the  increased  vascularity  oi  the  intCKumcDt  ot  (he 
iacc  and  the  prominence  of  the  smaller  vessels  beneath  the 
skin,  which  t3  a  fair  index  of  the  condiiion  of  the  circubtoi 
system  within  the  labyrinih.  Tlic  history  of  severe  ph; 
exertion  or  of  a  ^uty  or  rheumatic  diathefiU  also  mait;rii1ly 
aid  us  in  arrivinj;  at  a  correct  npininn. 

Prognosis. — Wlicre  hut  Might  tmpaitniciU  of  hearing  h 
present*  wc  may  hopc>  in  recent  ca^cs.  to  cflcct  »n  absorption 
ol  the  etfii<icd  ^crum  and  a  return  of  the  parts  to  q  condition 
of  integrity.  Where  the  condition  is  of  lonj;:  standing,  the 
outlook  ih  more  unlavornble,  and  the  same  is  irue  where  Ihe 
changes  arc  of  ha^morrhni^ic  nnttire*  if  the  excmvasation  is 
consfderable  «{ze.  En  chronic  ca5^&  it  h  seldom  possible  to' 
remove  the  condition  entirely^  althnngh  much  relief  maybe 
secured  by  carefully  regulating  the  habits  of  life* 

Treatment^ln  severe  coses  local  depletion  is  a  mn^tt  im- 
portant measure  to  be  adopted.  Considerable  blood  shouk) 
be  ab&tr&ctcd  Erom  the  mastoid  rci^ion  by  means  ol  the  wet 
cup.  Genc:raL  bloodletting  £s  permissible  when  the  attack  is 
of  unueiial  severity.  Free  aUhargis  should  be  eUcctcd  by  the 
administraiion  of  saline  purgatives,  and  free  diuresis  should 
:diu3  he  ubt:*inc^d.  In  acutc!  c;i^es  it  1%  well  lu  protect  iht 
n&T  from  the  nction  of  sound  by  occluding  the  meatus  will: 
cotton.  The  application  of  counlcrirriiants  to  the  ma^toi"! 
in  the  form  of  blisters  is  advoc;itcd  by  some,  but  is  o(  more 
value  where  the  condition  has  continued  for  some  time  than 
immediately  after  an  exacerbation.  The  use  of  counterirri- 
tatfon  for  a  Icn^  period  by  mean$  of  the  tincture  of  iodirc 
npplied  to  the  m:i«toid  region  is  of  come  value  in  the  older 
ca&es,  since  the  effusion  of  serurn  within  the  bbyririlhhir 
chamber  im[)lLeH  an  increase  in  pitrvMire.  Tl>c  u%e  of  pilo' 
carpine  is  of  benefit,  and  wc  should  always  resort  to  it  ii 
prompt  relict  docs  not  follow  the  abstraction  of  blood.  U. 
adminiftterins  thi»  dru^,  ii  is  convenient  to  employ  a  lo»r- 
pcrccnt  Solution,  as  in  tliis  way  the  dose  c;tn  be  gradual! 
increased  according  to  indications*    The  imiial  dose  for  ai 
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adult  IS  from  one  sixth  to  one  fighth  of  n  grain  twice  or  three 
times  d:iily.  It  is  not  necessary  to  confine  the  patients  to  the 
house  to  the  eMcnt  ol  intcncring  with  ihcir  daily  vocaiion,i  in 
carrying  out  the  trcatmcnL  U  is  only  nccessarj-  that  lor  about 
two  hours  after  each  dose  the  patit-nt  should  guard  apainet 
drnughts.  This  is  secured  if  one  dose  of  the  drug  is  Uiken 
anuncdiatcly  upon  rising  in  the  momiDg,  when  the  effect  wilt 
have  jja^sfd  suflicicnrly  before  the  pjilient  is  ohliged  to  go  out 
to  his  daily  work,  while  the  second  may  be  l^kcn  upfm  re- 
tirJni^*     The  quantity  administered  should  be  just  sufficient 

I  Co  increase  the  salivary  or  cutaneou*  secretions  slightly,  but 
B  profound  eficct  is  undesirable*  The  patient  should  be  di- 
rectcd  to  increase  the  dose,  fio  that  the  physiological  action 
i*  noticed  after  each  inpc^lion,  as  othcr^'ise  lolcrancc  is  soon 
established  and  the  full  benefit  to  be  derived  is  not  obtained. 
It  is  also  of  great  v^lue  hi  instance^i  which  come  under  tieat- 
mert  only  after  a  consiflrrnhle  interval  hns  clafiscd  since  an 
ftcutc  attack,  the  reduction  in  pressure  frequently  being  fol- 
lonved  by  relief-  This  is  probably  due  to  the  ;ibsorption  of 
the  eflu^i'jri.  Iodide  oi  potassium  internnlly,  in  doses  of  ten 
f^rains  three  or  iour  times  daily,  may  be  given  for  the  same 
piirpoi^e,  but  is  usually  le^s  eiHcactous.  Next  to  the  treaEment 
ftn  acute  attack,  the  most  important  mrasurcs  are  those  o( 
prophylactic  naitrc.  Severe  and  sudden  physical  exertion 
should  be  enjoined.  Alcohol  should  be  inteiTlicted.  and  the 
diet  should  be  so  regulated  as  to  diminish  the  general  plcth*^ 
ora.  The  influence  of  a  gouty  or  rheumatic  taint  i^huuld 
never  be  forgotten,  nnd  the  prolonged  use  of  some  alkaline 
waters,  preferably  those  containing  lithium,  is  of  great  value. 
Attention  to  these  mailers  not  only  tends  to  relieve  the 
chronic  oongesiicn.  but  also  render*  the  pjitlcnt  leAS  liable  to 
an  apoplectiform  lesion. 


CHAPTER  XXXn. 

LABVR1NTH1KE  H^MORRHACE- 

^tlology.— The  cause  of  a  rupture  of  the  watl»  ol  the 
InbyriiUhiiic  vessels,  with  nn  extravasation  oi  their  contents 
into  the  dcUcalc  filniclurcs  which  the  cavity  contains,  may  be 
due  to  cKternal  vtolencei  such  a«  a  blow  upon  the  head  or  a 
fail  from  a  heijcht,  or  the  sudden  miction  of  a  loud  «Dund,  such 
aa  au  explosion.  Ii  nuy  be  caustxl  by  manipulative  pruce^ 
durcidirectecl  ti>w,Trd  the  relief  of  mjiuc  ntidJk^rar  coiidilioD, 
an  a  forcihlc  iiiflatlon  by  means  of  ihc  catheter  or  Pulit/cr 
bag,  or  severe  efforts  at  couchinfi;  or  anecj^inif,  .Mobili»tinn 
or  removal  oE  the  stapes  may  aho  prodiice  the  condttiun 
under  discussion, 

Vari[M]«  ccmdittons  of  the  blood  Jlself — such  ds  that  found 
in  the  h^cmorrhagic  diathcsi*.  in  pemkioas  anxmla.  and  in 
]euc3?mi3»  or  fragility  of  (he  walls  of  ihc  blood  vcswl»  met 
M'illi  iti  jialients  nf  iidvanceil  yeais  especially  lhos«  wh<i  iire 
victims  of  a  gouty  dialhc*!*— may  determine  the  .same  rcnuU. 
The  same  accident  may  take  place  from  sudden  vcnoLiic  con- 
ge5ti(jn  oi  the  headn  £i,s  produced  when  one  rCD^am$  ^riih  the 
.head  bent  for%v:ird  lor  a  c^jnsidcrable  lime,  or  when  the  ve- 
nous blood  is  prevented  from  entering  the  ri;;ht  auricte  by 
holding  the  breath,  a«  hi  i^wimming  under  winter  or  in  diving. 
Nec:essaHly  the  condition  m^y  be  met  with  as  a  compJIcaUng 
Icsitm  of  ccrfbral  liyperaimia. 

Pathology. — The  effusion  of  blood  into  the  tissues  pro- 
duces the  same  changes  here  as  a  similar  lesion  in  oilier 
parts  of  the  body*  Where  the  hjcmorrliagc  ts  ccnMdcrable. 
complete  di^or^ani/atton  of  the  parts  may  take  place  from 
pressure,  and  a  return  to  the  normal  condition  bcco men  im- 
po^ble  even  if  the  effused  blood  is  subsequcntlr  ab$4>rbed. 
In  other  casea  the  traumati^ui  h  not  m  great,  and  the  strue* 
lures  pressed  upon  simply  sulTer  from  a  mechanical  interfer* 
encc  with  the  performance  of  their  function  wit>Miut  under- 
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g  dcfreneraUon ;  thU  is  alMviy*  producerd  by  increased 
HDthfne  prc&fiurc,  when  ihc  cquiUbnLjm  is  restored  only 
ailcr  3  CO  US  id  crab  It  perUHl.     The  dm  i\sv\(  may  rem:im  and 
bccofiic  OT^ai\\xci\.  itt  tiiay  he  conipictcly  iibsorbcd  uriindcigt) 
_   fibrous  or  calcarcolis  dcgcactalioii.    Accuidiii^j;  In  the  ^iiticnint 
f  o!  original  damage,  the  lunction  of  the  psirt  is  cither  cnliicly 

(kiUoyed  or  pnriiaHy  or  completely  restored. 
_  Symptomatology.  — When  a  labyriiiihinc  apoplexy  occurs, 
H  the  patient  15  usually  seized  vvilh  ^klcfiness  so  severe  as  to 
cause  him  to  i^ill  unlc'ss  he  obtains  some  ariifici^tl  support;  at 
:bc  same  limc  there  is  intense  nausea,  severe  linritus,  and  a 
vciy  hi^h  decree  of  imp;iirmeiil  of  hearing,  or  ahMtliitir  deaf* 

^pc3s.  Unconsciousness  may  occur  if  the  attack  is  severe. 
When  k  follows  chronic  labyrinthine  hypcricmia,  certain  pre- 
monitory signs  oltcn  manifest  themselves,  such  as  a  feeling  of 
fullness  and  distention  in  the  head,  a  throbbinfi:  within  the 
cars,  the  cardiac  impuJEes  betn^  not  only  heurd,  but  appar- 
ently (ell  deep  in  the  head.  The  uniiteadineK^  o(  gait  and 
»itnpairmr-nt  of  hearing  usually  disappear  after  a  few  days  or 
weeks,  the  fiirnier  ctimpli^iely,  and  ihe  Inner  to  a  marked 
decree,  allhoiigli  the  hearing  df^es  ncjt  becume  tiormal.  The 
subjective  noises  persist,  and  may  even  increase  in  severity, 

»Uccasionally  a  condition  o(  hypcrasthcsia  ot  the  auditory 
iiervc  follows,  certain  sounds  being  painful,  althinjj^h'lhe  g^' 
eral  auditory  power  is  greatly  impaired.  An  aUack  of  this 
kind  renders  It  probable  that  subsequent  attacks  may  occur, 
e^pccinlly  when  it  is  due  to  a  p:Hhoh.>gieal  coiuliiion  of  Ihe 
walk  of  the  blond  vessels. 

Diagnosis.— Th<^  MKldennrM  of  the  ariack,  the  scvcrily  of 

ibc  vertigo  and  oi  the  tinnitus,  the  extreme  nausea,  and  tlic 

sudden  and  marked  impairment  in  hcorins:  form  a  series  of 

symptoms  which  arc  (airly  characieriMic.     A  physical  cxanii- 

nation  reveals  no  departure  from  the  normal  standard. 

■      Functional  examination,  in  addition  to  the  impairment  of 

Hfi^uiing',  both  fur  J!ipuken  wordsi^  and  vharp  sounds,  ivilt  sliuw 

Han  impairment  or  absence  of  suund  perception  ilinin^li  ihe 

Haolid  media  of  the  >^knll-     The  limits  of  audition  may  be  vari- 

"fiLwIy  aflc;:1ed.  according  to  the  particular  :*itc  of  the  lesion. 

Generally  the  lower  portion  of  the  labyrinth  is  involved,  in 

which  case  the  lower  tone  limit  rcmaiiis  normal,  while  the 

upper  tone  limit  i*  lowered  to  a  very  marked  decree^     This 

DOl  absolute,  for  if  the  hemorrhage  occurs  Sn  the  upper 
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part  oE  llic  coclilca  high  note?*  may  be  the  on l>- ones  iicard, 
ivhilc  llic  low  notes  arc  not  perceived  at  cUl. 

Prognosis,— When  the  hemorrhage  involves  bul  a  tctj 
small  -irca,  fij>orlaneouii  recovery  may  take  place.  When  ihe 
lesion  is  cxTcnyivc  il  is  probable  that  the  hearing  will  remain 
to  a  degree  impaired  wheihtT  the  case  be  leli  to  iisrU  or  sub. 
jei:lecl  In  mt^<)[^^ttirJll.  liiBpTiivccTtenl  may  be  hujrcil  fni  in  ihc 
more  severe  caso  r:nlicr  than  in  those  where  Uic  cxlmvavi- 
tloii  is  moderate.  The  prognosis  as  to  the  disappearance  ol 
subjective  nr>isc?^  i«  leaa  favorable,  and  complete  relief  should 
never  be  promised.  The  disturbance  oi  the  etiuihbrium  usu- 
ally disappears  completely. 

Treatment. — When  seen  Emmedlately  after  the  attack,  locnl 
depieti^-n  and  ovL-n  general  bloodletting  arc  the  first  n^ea^ures 
to  be  iii*iiiiuicd.  A  wet  cup  to  the  mastoid  exerts  inuix*  infit- 
cncc  U])(>n  iht^  tircntjLlicm  w  ilhin  Uir  labyrinrli  th^n  when  ajv 
plied  ill  any  othci  location.  Tree  purgation  should  tt^u  be 
ejected,  ab^sliiic  rest  in  bed  enjoined,  and  the  patient  should 
be  protected,  ns  br  os  possible,  Irnm  loud  noises,  and  forbid- 
den to  do  any  nianu^il  work.  At  a  Eater  period  the  adcniai^ 
tration  of  pilocarpine,  beL^inninjif  wtth  a  dose  of  one  $ixth  oi 
a  grain  three  timt-s  daily  and  increiisitig  rapidly  undi  the 
phyiiohj)4it:;il  efTrct  is  ubtyined,  often  causes  rapid  improve- 
menl  by  reducing  lahyrinthuie  [irewtire.  The  gtTnenil  condi- 
tion should  be  attended  to  in  the  &imc  inai^ncn  as  directed 
under  labyrinthine  hyperemia.  Iodide  :>(  potajwium,  co«»- 
tinned  for  six  or  eight  weeks,  seems  to  fa\'or  the  absorption 
of  the  clot,  Counterirritaiion  over  the  mastoid  process  by 
mean»  of  iodine  or  vesicants  i$  a  measure  to  be  employed  if 
convalescence  is  delayed.  Great  care  ghould  be  taken  to  \irari> 
the  p:iticnt  yl  the  danger  of  a  sitnil.tr  ait»ck  at  some  future 
time. 


CHAPTKR   XXXni. 
LXDYWNTHINE  EMBOLISM   AXH  THROMBOSIS- 

Etiology. — The  ItxIijTncnt  in  unt  <ji  tbc  sniallcr  vCUdllrf 
the  internal  car  of  nn  inkctiou^  embolus  \Thicli  may  faSTC 
t>e<Mi  itirown  into  the  circulation  as  the  reitult  ol  a  patho* 
I(>^ic:il  ch:»n|^c  in  Rorne  di^t.nnt  iirpan,  or  tlie  dcvcliipnicnl  of 
infectious  thrombi  within  iht-  venous  cbannels,  arc  both  cor - 
(lituiiis  nii-t  wiih  in  rare  in-itance*.  HmbolUm  is  specially 
nre, -ilthniigti  It  fias  orrtirrcil  in  Cnxsrs  iif  nMcmn^elilts.  ;inrl 
bas  been  produced  artiticinlly  in  the  lower  animals  by  the 
injcctioti  o(  some  ai  the  low  vcgei^iblc  organisms  intD  the 
t>l(Mjci>  A  tHrombOMA  occurs  mure  trequcrntly  i^s  the  result  ol 
A  severe  suppurative  process  within  the  middle  ear,  such  as 
is  fourid  in  scarbitna,  diphtheria,  etc.  Here  the  blood  <iiippl/ 
of  the  external  labvHnthitic  wall  \s  greatly  iiilerlered  wjtVi, 
and  iiift-'Ction  takes  place  by  condgiiity  of  structure  lliroujih 
the  osvoiis  p4riLiioii.  TluH  foiin  uf  occlusiun  of  ilic  venouH 
channels  constitutes  the  labynnthinc  Irsioti  in  many  ca&cs 
wfiich  *uffcr  from  severe  puruIciU  otitis  duiinjf  one  ol  the 
exanthemata* 

Pathology- ^T he  occlusion  of  an  arlenal  twii;  produces  at 
Tintt  an  atix-niia  of  the  area  which  it  supplies  ;  ihis  may  j^o  on 

■  to  disintcfifratioa  if  the  blooil  supply  U  not  re-est:ibUshed.  but 
\i  the  coUaieral  circublion  is  Iree  ibis  m^iy  no!  ocnin  Throm- 
bom  ol  4  vtininis  trnnk   is  of  less  iiiijioi't;iiiec  cxtrpt  wlicie  it 

■  is  due  to  an  acute  infeetiou«  pri>ce%,>(»  when  the  minute  septic 
foci  may  break  dovrn  and  produce  severe  inflammation  of  the 
surrounding  pans. 

■  Syniptomatoloiry-"The  symptoms,  in  general,  resemble 
BUWMe  of  tabvi'LHthinc  h^morrhai^e,  except  th.it  Ibry  are  less 
Hfievere:  nnut;ea  i*  rare;  vertl|;o  may  he  scarcely  noticeable. 
Hand  the  hearing  power  but  »Hghtly  impaired-    The  sudden 

development  of  tinnitus  in  these  cases  is  [irobaftly  the  mo^^t 
constant  symptom.  It  is  probalde  lliat  in  many  instances 
vlicrc  liiinJtus  alone  is  complained   of.  the  hearing  power 
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beting  rKintiaU  accf>nlirig  lo  Uic  most  careful  Ic-sl^,  3  small 
arlcry  or  vein  witliiti  the  labjrnnlti  hn^  l^tiimc  occluHcilt 
caii^ing  sunicicnl  structural  change  lo  produce  ihii  symploa* 
without  otherwise  impairing  the  lunction  ol  the  oi^an  lo  a 
noticeable  extent.  From  Ihe  intiiriaie  rt^lutiuu  between  1h« 
venojs  carronc  ivithin  the  turbiiuted  bodies  and  that  ol  the 
COChlea»we  might  suppose  ih:n  a  iuppiirailvc  iriflainmatton  ot 
one  of  the  accessory  >iiiust'v  such  us  the  ethimiul,  ;»nrniin,  or 
fronial  Binus,  wouh)  be  particuLirly  prone  to  produce  \hh 
<;ffcc1.  Ir.  U  certainly  true  thai  many  of  these  cases  suffer 
Irom  subjective  noises,  whjlc  the  history  fihi>wj  that  the  oa*el 
was  sudden,  that  the  noise  has  remained  unchanged  lor  a  coiv 
sjderable  number  of  years,  or  has  perhaps  slit^htly  dimmished, 
while  any  itnpiiirment  ni  hearing  that  existeci  in  the  early  fttage 
of  the  affection  has  disappeared,  Hcrt  the  inference,  that 
einholUrn  nf  one  iif  Tlie  minute  ve.*)el<  has  beni  lUc  Ic&ioc 
which  hns  prufiiuTd  lUr-  symptom,  ^rrms  logiciil. 

Prognosis,— Extensive  desiruction  of  the  labymthinc 
stnichire?  frccpiently  follows  a  severe  sup|nirativc  inf1an>- 
mnlion  within  the  tympanum.  When  conhned  to  a  small 
area  the  condition  itsually  improves  as  age  advances,  and 
AlchoLigh  it  sometimes  disappears;  jijiontaneuLi^ly,  it  is  often 
unaffected  by  treatment.  The  lesion  does  noi  tcrid  lo  pro- 
gress, and  either  remains  quiescent  or  slowly  improves- 

Treatment- — The  first  iTidiiMtion  is  to  remove  the  cause, 
to  prcvciil  a  repctilion  of  the  accident.  Mea>ure»  directed 
toward  ilic  labyrinth  iticlf  may  lie  neceiwary  where  the  aflect- 
ed  arciL  is  extensive.  The  reduction  of  labyrinthine  prca»urc 
by  the  internal  administration  of  pilocarpine  and  subsequently 
of  iodide  oE  potassium  is  practically  the  most  sers'iceablc  pJaa 
of  treating  either  thrombosi*  or  embolism.  For  the  constant 
linritus,  t^lc  use  of  dilute  hydrobromfc  ndd  in  lull  ckues  will 
be  fonnd  to  be  beneficial  not  only  in  relieving  ihe  symptom, 
bul,  by  reducing  the  degree  of  hy[iera'Mhesia  of  the  recirp- 
tivc  centres,  will  often  exert  a  cerMin  curative  elTect.  The 
drug  should  he  given  in  doses  of  half  a  drachm  e^x^y  four 
hours,  or  more  frequently  if  necessary.  It  should  be  well 
diluted  with  M'ater,  lo  avoid  irritation  of  the  <ttomach.  Strych- 
nine in  full  dos^e^  is  al^o  of  value  in  preventing  a  rapid  disor* 
^aniraiTon  of  the  nerve  tissue  supplied  by  the  occluded  vejwel 
both  by  its  specific  effect  upon  nerve  tissue  and  iIk  action  as 
a  cardbc  scimulanl. 


CHAPTER   XXXIV. 

SPFX'IFIC  INFLAMMATION   OK  TUK  LAIIYRISTU. 

Etiology. — This  portion  f>f  the  receptive  mechanism  may 
be  thf  s*;ac  oE  charges  due  to  hcrcdiiciry  or  acquired  specific 
disease.  In  the  hereditary  cases  the  a^oeiation  of  iniersti- 
tial  kcr;itilts  is  sii  irrquciil  a^  to  poinl  to  thir  (Ic^pc-'iulfiLcc:  of 
both  condilinns  ui^nn  the  same  cause.  When  il  occur*  a*  ihe 
resuU  ol  acquired  apcciiic  duscaiic*  it  is  u^^iially  [oimd  in  the 
tertbry  jiorioH.  although  very  rarely  it  is  met  with  in  the 
seccntbry  stage. 

Pathology, — The  changes   which  are  found  upon  post- 

morreTii  examination  are  of  n  chronic  inflamniritory  character. 

The  lining  membrane  of  the  scrnicirculai"  canals  and  cuchlea 

Is  ihickcned,  narrowing  the  tumen  uf  the  channels,  and  in 

■*omc  instances  this  pn»txss  has  gone  on  to  the  devclopnicnl  of 

new  osseous  lJ*-iLic»  cauiju^:  a  thickcuinj^  of  ihe  bony  walU  of 

[the  pasa.'tges.    Chnngcs  characteristic  of  specific  disease  are 

ml  in  the  blood  vessels ;  they  consist  in  &»  obliterating: 

iSftrterilb.  narrowing  or  completely  occluding  the  vesfiel 

lumen.     From  this  the  parts  Are  supplied  with  an  insuflicienc 

quantity  of  blood,  ard  suffer  from  impaired  nutrition,  which 

rSiay  cause  necrosis  if  jiufficienily  compk-it--.     Whrre  ihe  nuiri- 

[inn  \%  senously  inlrrfered  with  the  partis  may  undergo  sttU 

lening.  io  the  sanie  manner  as  occurs  in  ^umuutta  in  various 

larts  of  the  body.     When  there  is  a  hy pcririijjhic  process 

within  the  vestibule  the  newly  iorn^ed  bone  may  be  dcpo^ 

ited  about  the  oval  window,  producin)::  a  thickening  of  the 

foot  pUte  of  the  »tapes  or  a  synostosis  of  the  stapedio-vestlbu- 

ilar  Articul:ition. 

Sjmptcmatology. — The  occurrence  of  sudden   and   prt^ 
fouml  iuip;titniefit  of  heariiig,  wUli  itie  di^velojjmeni  of  £ul> 
active  noisest  in  an  adult  apparently  in  perfect  Iiealth  and 
'ich  no  evidences  of  middle-car  involvement,  should  alwnys 
suspicion  ol  an  underlying  spectlic  cause.     In  the  hc- 
^ditary  cases  the  impairment  in  hearing  may  be  stGdidily 
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prog^r<rssivr,  3n<)  :Lf;ttOciated  with  ulceration  of  the  comca.  a^ 
bciorc  mentioned.  In  children  this  cximbiruition  of  M-ni[)t«jai)t 
Is  particular]^  liiiblc  tu  occur,  and.  unlc^:^  chcckcitl  by  tmi- 
mcnt.  pmg^^cr:l^cTt  nipull/,  m>  tti:it  the  licaring  power  becomes 
almost  L^omplctcly  lost  in  a  short  time  Disturbances  ol  cqui- 
Hbrium  arc  not  common,  and  when  present  arc  usually  slight. 
The  n^sociatjon  of  niiddle-«ar  symptoms  may  be  confu&irt);, 
unfl  mask  for  ,n  time  the  true  cause  oi  the  atuck. 

Dlagnosis.^Thc  diagnosis  depends  upon  the  suddcnnn^ 
t^f  ifie  un^trt  aEid  tht.- profuund  dt^ree  ol  iinpairnietit  In  hear- 
ing, while  vtiiTiiling  and  severe  vertigo  nrc  ;tl>srni. 

If  pli^skal  e^unnn.^tiun  reveals  the  luiddlc  ear  uoriiial.  tlic 
dtngnosis  is  rendered  much  more  simple;  when  occurring  in 
the  secondary  stage,  nn  associated  tubal  or  tubotympamc  in- 
tlammatiun  may  be  ao  m:irkcd  as  to  lead  the  obsonxr  to  sup- 
pose  thai  the  symptoms  arc  entirely  due  to  the  condition  of 
the  middle  ear,  and  the  labyrinthine  lesion  may  be  overlooked 
eniii"ely,  Funciionai  examination,  however,  ordinarily  pre- 
vrntii  this  error.  The  low  nnttw  :irc  fairly  well  heard  ereu  il 
the  middle  ear  is  invulvcd,  the  lowei  tojie  litiiit  not  bang 
elevated  [iroporlionaicly  to  ihe  ctegree  of  impairnicnl  of  hear- 
ing. The  upper  t(nic  limit  is  very  much  lovrercd,  and  sharp 
rounds  are  poorly  perceived,  the  impairment  in  this  dirccti^m 
bein^  more  marked  than  the  impairment  (or  eonvcrsation. 
Bone  conduction  is  grcaily  reduced  or  entirely  absent,  Ihus 
rcnderinif  ilic  error  <.^  attributJujf  ftymptom«  to  an  affection 
nf  the  nuddlE?  enr  almost  impossible,  Olhcr  signs  of  speei5c 
disease  shnuld  also  be  sought  for.  In  children,  an  enaminiiiiiwi 
of  the  tceih  often  reveals  characleiistic  "  Ihilchinson  tcelh/* 
wtiile  Ihe  surface  of  the  body  may  present  evidences  of  a  pre- 
vious spccilic  eruption.  The  exximinatton  of  the  skin  15  oi 
particular  importrmce  in  adults  where  the  dise.isc  is  acquired 
rather  than  hereditary.  The  association  ol  ulceration  of  the 
cornea  should  also  be  re^tjarded  with  suspicion- 
Prognosis, — The  diflicidty  m  determining  Ihe  I'alue  of  any 
fnrm  i>f  medication  in  these  oises  depends  upon  the  fact  that 
ihc  disease  may  remain  qine^tjetjf  for  a  long  [>crind.  ami  siul- 
dcniy  be  excited  to  renewed  activity  by  some  intercurrent 
disease,  or  from  no  iLssig:nable  cause. 

We  therefore  can  not  always  say  whether  the  ce^^tion  n( 
the  symptoms  occurs  spontaneously  or  is  the  result  ol  treats 
ment.     Medication  is  oi  value  in  recent  cases  without  quei^ 
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t inn,  but  in  l1i[»v  of  ficircliturv  "rigiri  niiinv  Ijcllcfvc  lh:it  ilic 

cli§r4i!^c  uin  nut  Ijcchctkcfl  by  llu-^nn.»t'ulic;  [iicii*ures.     In  ^jiitc 

ol  this,  no  case  should  be  con:^idcrcd  as  hopeless  wllhouL  hav- 

bct'n   first  sul>j<!Ciecl    lo   a   thorough    course  ol   specific 

tTncnl. 

Treatment,— In  no  class  ol  hbyrinlhine  cases  Is  treatment 
Dlive  gratjfyiiij^  ihiin  in  thn»^t  Oe{x^n(iiEi|^  upon  nequircd  spc 
dftc  disen^c.  Cases  due  to  a  hereditary  taint  respond  less 
promptly  to  treaimenuancl  many  go  sn  far  aft  to  aftseri  thai 
impnjvcniKiit  utvt^r  follows  the  exhibiiioii  nf  drags.  In  this 
laitcr  class  ol  cases  my  experience  is  so  Uuuicd  ihal  I  do  luji 
feel  warranted  in  jrivlng  a  pcr.sonal  opminn  on  the  subject. 
In  the  acquired  c.iscs,  however,  even  niter  a  considerable 
time  ha^  ci.ipscd  since  the  aural  symptoms  were  first  noticcci. 
Internal  medication  has  been  follo^ved  by  gratilyin^  re£ult(». 
The  iniernal  ;idn»irii5l ration  of  fiiloc:irpine<  beginning  with 
doses  of  oni^*  sivch  of  a  grain  and  increasing  the  dose  until  the 
physiolo^i^ul  effect  nf  llic  drug  t\  iil^tahied,  as  fully  described 
in  A  previous  chapter,  is  ;ilmi>5l  in%'ariably  followed  by  im- 
provement, both  as  regards  the  subjective  noises  and  tbc 
hearing:.  Its  action  is  mnch  more  marked  if,  in  connection 
with  ji,  we  exhibit  the  iodide  of  potassium  in  full  doses,  begin- 
ning with  ten  grains  three  times  daily,  and  increasing  it  \o 
two  or  four  drachtns  daily.  In  addition — or  »t  intcrtSLls 
during  which  the  iodide  is  discontinued — small  doses  of  ihc 
iMchloride  nf  inctcury  (ont  ihiriy-vetonil  !u  one  hlxleenth  i*£ 
a  grain  three  limes  dally)  have  been  found  ni  value*  If,  coin- 
cident with  the  labyrinthine  affection,  the  tympanutin  is  also 
involved,  this  siiouhl  be  treated  a«  a  simple  middle'Car  inllam- 
mation.  occordin^  to  the  rules  already  laid  down,  the  local 
measures  employed  in  no  way  intcifcrirp  with  the  lesion 
within  the  labyrinth.  The  use  of  mercurial  ointment  atxiut 
Ihc  ear  is  probably  of  but  little  value,  better  results  being 
obiaIne<1  by  giving  a  int'renrial  by  thtr  monlh.  In  receni 
cases,  where  it  is  desirrxblc  lo  obt.iin  the  r(>n\Hlut[onal  rffcel 
of  mercvry  as  soon  as  possible^  the  pioccss  of  general  inunc- 
tion, or  of  b:iths  of  mercurial  vapor,  may  be  used,  as  in  the 
treatment  of  nny  manifestation  ot  a  recent  5pecihc  infection. 
Locally,  however,  the  use  of  mercurial  ointment  is  of  no 
value.  In  the  hereditary  caseft  the  treatment  should  be  di- 
rected to  an  improvement  of  the  general  health,  as  ivell  as 
toward  ihc  specific  taint.     In  addition  to  the  iodide  of  poUts- 
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Slum,  cod-!iver  oil.  hypophosphites,  iron,  etc.,  should  be  given, 
and  the  diet  of  the  patient  should  be  as  liberal  as  possible. 
The  surroundings  of  the  patient  should  receive  attention,  and 
every  effort  should  be  made  to  keep  him  in  a  condition  which 
will  render  him  less  susceptible  to  the  action  of  the  heredi- 
tary taint. 

Strychnine  is  of  value  in  some  cases,  but  must  be  given  in 
full  doses.  For  an  adutt  not  less  than  a  fifteenth  of  a  grain 
should  be  given  three  times  daily.  The  initial  dose  must,  of 
course,  be  small,  but  the  quantity  should  be  rapidly  increased. 
The  appearance  of  unpleasant  symptoms  will  be  an  indicacion 
for  rcducinjr  the  dose.  As  already  stated,  the  results  will  be 
to  an  extent  uncertain. 
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INFLAMMATrON  OF  THE  LABVRlNTII  gECONDARV  TO  CIIUONIC 
SUPPURATIVE  ASD  NONSUriUKATIVi;  1NI-LAMMATIC»J  OF 
THE   T%MI'AM.TM. 


Pathology,— *VVhcric  the  tympnnic  jtnichircs  have  been 
subjected  for  a  Jiniff  timo  tu  nn  nbnormal  degree  o(  pressure 
from  an  adhesive  process  wiihin  the  tympanum,  certain 
chnngtfs  take  place  within  the  l>ony  capsule,  bnih  -ns  ibt 
direct  rc^uli  of  incchinika!  iiressiirf  and  also  (rom  the  ab- 
lation ol  fimctiwn  which  this  incrr^ascd  prcisurc  causes. 
Owing  to  the  aut^mcLilalinii  hi  the  leiision  wilhiri  ihcr  liiljy- 
rinthj  the  delicate  lcrmin;d  hlamcnts  oE  the  auditory  iici  vc  in 
the  lower  part  oi  the  cochlea  and  in  the  vestibule  may  be 
coni|}lctely  destroyed.  On  the  olhcr  hand,  the  increased 
lension  may  prevent  the  conduction  ol  aC^rial  vibraiiona  lo 
these  nerve-end  organs,  and.  on  account  of  the  di<ieas;e  fn  the 
middle  enr,  they  may  undergo  atrophy  from  df^iite,  ^u  thM 
if  the  pressure  is  removed  ;md  the  normal  tension  within  the 
Ubjrinth  i^t  rc<4tnrec],  they  will  he  no  longer  able  tu  perftsrm 
their  function,  Thr  iniliimmatory  process  wilhin  the  tym- 
panic cavity  may  be  propa|ratcd  to  the  adjacent  iabynntlunc 
parts  by  conliguity  ol  Mmcture.  TUi«  i»  especially  true  in 
those  coses  of  ciiti*!  media  arising  from  the  dt-posil  of  new 
connective  tissue  in  the  niche  of  the  oval  or  round  window. 
By  cxcensic^n,  the  parij;  beyond  the  foot  plate  of  the  stapes^ 
liodcrgo  similar  changes;  the  vestibular  walls  become  thick- 
ened.  ihe  pmcess  at  first  resulting  in  lliickening  of  the  peri- 
osteum, and  subsequently  in  the  dej>o*ii  of  new  osseous 
tiuue.  thus  encroaching  upon  the  lumen  of  the  vestibule. 
Similar  changes  about  the  round  window  result  in  an  en- 
croachment upon  the  lumen  of  the  first  turn  of  the  cochlea. 
This  process  is  quite  characi eristic  of  proliferous  oiitit  meJfa- 
It  is  also,  as  PoUt^er  has  recently  shown,  quite  commonly 
found  In  advanced  life,  and  constitutes  the  prominent  lesion 
in  the  presbycusis. 
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The  c:li;ing<-s  whu:li  l;ikc  jtl;ii:i-  within  the  t^ihyrinlb  h 
chriHilc  priruk'ut  olili&  ini'dm  anr  usually  less  marked  th,in  i» 
Ihr  uon^oppur^ltvc  form  i>f  !i»t:  alTcciioTj.  Those  mcl  with  in 
residuary  cases,  where  ihc  puruknt  inHammniion  Has  run  iu 
course,  arc  due  to  pressure  or  dUusc,  or  to  both  combined, 
Whik  there  is  active  supf^uialioii,  an  actual  iiifecticn  of  the 
labyrinthine  structures  m;iy  take  pbce  through  thv- fcn««lni 
ovalis  or  the  fenestra  rctitndn.  leading;  to  a  p«irulent  inf^amma- 
lion  :ii  the  labyrinih.  Thf*  may  be  transiniiied.ciihtr  through 
the  blcjod  vessels  or  through  ihr  ;L(iu<i:ductU5  vesiibidi  or 
aqnafductiiA  cochlcie,  to  (he  meninges,  and  cause  a  Icptomcniu- 
gitis.  In  the  bbyrinth  such  a  purulent  inRammation  result! 
in  a  disintcgnilion  ol  the  striiciures  involved.  This  would 
mean  complete  dcslrtiction  of  the  labyrinth  if  the  entire  re- 
gion were  aJTected.  Forlunaiely,  however.  *uch  an  inHamna' 
lion  h  Ircqiicntly  confined  to  the  immcdiaic  rcigbborhood  ol 
the  external  labvrindime  w;ill,  and  its  deitruciivc  effects  aie 
limited  tn  the  vt'slilnflar  Mnicturcs  nnd  to  iticisi^  rlnTM-Rl!t 
lying  in  the' first  turn  of  the  cochlea.  Mcningiiis  seldom 
occurs  by  infection  through  the  lymph  channcln  of  the  inter- 
nal car,  and  this  oi  itself  argue*  strongly  a^inst  any  Ircc 
annstumosis  between  the  vessels  ol  the  middle  car  and  ihoK 
ol  the  labyrinth  immediately  adioinin*^.  Suppuration  within 
the  tympanic  cavity  may  prcxUice  changes  due  to  pressure 
alone,  infection  nnt  taking  place.  In  such  an  event  the  pans 
may  be  rcsloicd  to  their  noinial  anmiilfoti  by  trejirmEnil  r>l  the 
tympanic  aITeclii)n» and  will  tht-n  ntsume  their  pmpcr  fitnctioo. 

In  addition  to  these  structural  changes*  recoffnizable  under 
the  microscope  in  patholo^fjcal  specimen*,  we  mu^t  remember 
th^il  in  many  cases.  pr(jhal>ly,  in  which  the  middle  car  is  the 
scat  of  a  chronic  inflammatory  process,  the  labynntKinc  slruc^ 
turcs  in  the  immediate  vicinity  of  the  tympanum  become 
c^iugested,  and  remain  in  this  a>ndition  for  a  considembic 
period,  withoui  actual  tissue  metamorphoMs^  The  vai^ciilar 
distui'bant.es  consist  eiliier  of  incrciisc  in  the  arterial  sup- 
ply, or  a  ditninuti'jin  of  the  venous  outRow.  augmenting  ibe 
labyrinthine  tension  and  i^iving  rise  to  ^ymptoin^  although 
microscopic  Bpecimetis  would  reveal  no  structural  changes. 
We  are  warranted,  however,  in  the  supposition  tbat  thcirC 
conditions  are  present  from  rhc  history  of  ccnain  cases. 

Symptomatology, — Tht-exaci  Hneof  demarcation  between 
ivmploms  dependent  upon  iniihUr-cjir  or  bbyrintfiinc changes 
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can  not  be  (trnwn.  All  eviiiptom*  of  impairment  or  perver- 
sion of  ftmctif>ii  mii4i,  slrictly  speaking,  be  rclcsatcd  to  Ibe 
jicrccjilivc  tract,  and  it  is  ditlicuU  to  ^^y  wlien  they  urc  pro- 
duced by  mcchaiLical  iiTiNitiiin  Mmply*  from  ^ltcr:iiiorLs  in  lh<.< 
tension  oE  the  conducting  apparatus,  and  wlica  c<:r(aiii  dmu^rs 
have  actunliy  taken  place  in  the  labyrinth  itself.  The  most 
constant  symptom  1*1  undoubtedly  the  presence  oi  5nbjcctivc 
noises.  In  the  early  stages  of  a  nonsuppurative  otitis  merdia 
the  p^rsisEence  of  tinnitus  eliould  be  looked  upon  ns  :in  indi- 
cation that  the  labyrinth  is  at  least  congested,  and,  unless 
pnimjil  ine.tMirc^  arr  takrn  fur  the  TL-licf  of  the  condition, 
jTiusl  socu  become  the  scat  of  or^ynlc  changtrn.  The  snb- 
jccti%c  noi^cH  vary  in  character  and  in  intensity.  At  first  they 
arc  intcrmittonl,  occurring:  ciiitfly  when  the  recumbent  posi- 
tion is  assumed,  as  this  posture  favors  a  dL-tcririration  ol 
blood  In  ihc  btrad.  In  neurotic  individuals  any  severe  nerv- 
ous strain,  or  even  physical  excriion,  will  serve  10  increase 
th«?m>  The  s.mie  h  true  of  impairment  of  the  general  health, 
€ir  ftMhenia  fallowing  a  severe  iilne?^s. 

When  these  noises  arc  intermittent,  and  due  cliicflv  to 
congestion,  they  arc  frequently  synchronous  with  cardiac 
piilsaltons:  but  us  the  disease  advances  this  pidsatinij:  tin* 
nitiifl  diminishes,  nnd  is  replaced  by  a  constant  hi^d^-pitchcd 
musical  sound  as  the  lower  portion  ol  the  rec:eptive  tract 
becomes  involved.  These  patients  ;jIbo  complain  that,  in  ad- 
dhton  10  ihis  hl}j;h<piiched  music:il  note,  they  hear  at  irregu- 
lar intervals  loud,  low-pitched  sounds,  variouitly  described 
ns  rumbling,  roarings  thurijiing,  or  bonning  noises.  VVe 
may  surmise  that  these  arc  iiroduccd  by  changes  wiLhiti  the 
cristtC  and  acusticic.  to  ihuse  cases  where  the  tympanic 
process  is  confined  chiefly  to  the  region  of  the  oval  or 
round  windawf;  the  interference  with  sound  transmission 
TTuy  be  so  slight  as  to  occasion  very  little  impairment  id  the 
hearing,  end  the  subjective  noises  may  constitute  the  sole 
nymptrtm  of  which  the  patient  conrplnins,  the  labynnlhine 
Siniclnrris  being  involved  at  a  very  early  period.  As  the 
process  advatLCCS.  the  subjective  noises  change  their  charae- 
-icr,  becoming  of  lower  pitch,  and  finally  they  may  disappear 
entirely,  owing  to  a  complete  destruclion  ol  the  rcrvc  fila- 
mcnts.  This  same  general  train  of  svmptoms  is  occasionally 
met  with  In  eases  of  chronic  suppurative  inflammation  where 
the  process  is  still  active,  or  in  residuary  cases,  but  is  always 
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present  to  a  much  less  degree  than  in  the  instances  ol  hyper- 
pbMtc  utitiA  media.  The  reason  for  this  is  probably  twofold, 
ihc  first  bciniT  thnt  the  process  within  the  t^'inpanum  hai 
been  followed  by  destruction  of  portions  of  the  conducting 
mech^mivm,  And  iricre;i!ted  labyriiil.hine  ten»on  maybe  pres- 
ent to  onlv  a  x'cry  slight  dfgrrc.  As  a  srrntn)  tfawin,  wt 
should  [etnember  that  the  uiflammator^  procc&s  within  tbe 
bbyrinth  itself  is  not  of  Huch  a  character  as  to  Lead  to  the 
deposit  of  new  lissne.  but  to  an  incrcn^  in  the  nmount  ol 
perilymph.  This  increase  takes  place  slowly,  and  is  com- 
pi^nsnted  for  by  the  pa^;i^e  of  the  duid  outward  Into  the 
cndocr.iniiil  lyraph.-ittc  spiices. 

In  addition  to  the  tinnitus,  disturbance  ol  the  equilibrium 
IK  fret]uetLlly  ctiiti|jl;uiicd  t>L  Thi«  points  to  the  iiiv-isioa  ol 
that  pcirlion  vi  On-  liibyrinth  in  immediate  relalion  with  Utc 
seaiicircular  canals,  as  well  as  involvement  of  the  caiaU 
thcrD?(dvc».  The  verti|^  may  be  constant  or  intermittcnl.  oc- 
curring only  upon  some  sudden  change  in  the  portiinfli  cither 
of  the  entire  body  or  of  the  head,  or  it  may  be  due  to  visceral 
disturbances.  Sudden  charj;e»  in  in tratyiu panic  pressure  do 
not  undcT  ncirrnil  c(>nditii>ns  cause  verlign;  but  when  (he  ap- 
pariitns  which  presides  over  flic  filaiic  condilii^n  of  the  body 
in  in  unstable  equilibrium,  even  a  slight  di*itorbancc  may  caiU!C 
giddiness.  A  surldcn  closure  of  iho  Eustachian  lube — the  r& 
suit  oi  an  ncate  rhinitis  or  noso-pharyncilis — or  a  powerJml 
effort  at  blowing  the  nose,  or  a  severe  fit  of  coughing,  may 
so  alter  the  pressure  as  to  bring  on  an  attack  of  dizzincsfr 
Any  process  which  suddenly  Increases  the  blood  pressure 
wilhiri  the  labyrinth  U  capable  of  bringing  on  vcrilgo.  Heie 
wti  may  uirnlion  vinlful  exercise,  siuhienly  lowering  the 
head  in  stooping,  intense  mcnui)  excite mcnt»  as  cither  rage  or 
grief,  eta 

The  verligo  seldom  persists,  but  disappear*  in  Inte  stages 
oJ  the  disease.  The  impairment  of  hearing  varies  greatly  in 
degree,  and  the  subjective  symptoms  may  cause  the  paiient 
to  seek  relief  before  he  has  noticed  any  change  in  the  power 
(if  anditinu.  Tht^  reason  of  this  is  tiiiit  Ihc  perception  of 
the  highest  notes  of  the  musii^al  scale  is  of  little  um:  in  the 
ordinary  vncitfions  of  life,  and  conversation  may  be  perceived 
without  diihculty,  although  the  upper  tone  limit  ia  coDSid- 
crably  lowered. 

The  clinical  history  dettiiled  above  presiipposes  the  in- 
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'cmcnt  cf  bill  one  car.  Sooner  or  laier  the  organ  of  the 
opposite  side  bccooQcs  invoUcd,  and  then  the  impairjnciit  in 
function  becomes  dccitlcdly  noifcenble  and  increases  with 
grral  mpidrtv.  The  balance  nf  evidence  at  present  secerns  to 
iavor  the  view  tlial  ibc  involvcmenl  of  the  car  of  the  oppo- 
site side  is  due  to  -in  extension  oE  the  process  (rom  the  one 
fir^t  attacked,  rnthcrthan  that  it  is  dependent  upon  an  irflam- 
malory  process  eimjlar  in  character  but  of  primary  oricin. 
This  extension  <:aii  readily  bu  understood  if  we  remember 
the  CTOSMrg  of  the  fibres  of  the  eighth  rerve  in  the  mrdulla, 
through  which  the  cortical  auditory  region  receives  fibres 
Irom  ihe  labyrinth  ttl  cither  side,  but  chiefly  from  the  oppo- 
site labyrinth.  An  involvement  of  this  principal  terminal  ap- 
paratus would  cause  degenerative  changes  to  take  place  in 
the  centre  itself.  These,  in  turn,  would  excite  certain  dia- 
lurbanccs  in  that  portion  of  the  cortex  deriving  its  supply 
irom  the  nerve  of  the  side  correspond in;j  to  the  cortical  area, 
thus  ablating  the  function  oE  thi:t  portion  of  the  cochlea  of 
this»ide.  Clinical  observntion  shmi-s  thni  in  :i  hi^e  propor- 
tiiin  of  cases  ol  hyperplastic  otitis  media,  with  complicating 
labyrinthine  involvement,  the  labyrinthine  changes  in  tlic  ear 
last  affected  are  more  extensive  than  those  in  the  organ  first 
involved.  <H  twcnly-aix  oi  my  own  cases,  sixteen  exhibited 
this  condition.^  The  tympanum  alfto  becomes  involved  sec- 
ondarily, but  to  a  much  less  extent  than  the  labyrinth,  and 
ihe  impairment  of  function  seems  to  be  due  chiefly  to  the 
labyrinthine  changes.  The«e  alienitiona  occur  so  rapidly 
that  the  patient  not  infrequently  presents  with  the  history 
that  the  ear  first  involved  is  at  present  of  the  most  use  to 
him.  It  is  of  great  importance  to  obtain  a  correct  history 
of  the  case,  and  we  should  learn  dchnitcly,  If  possible,  in 
which  ear  the  impairment  of  hearing  began,  and  at  what 
period.  Unless  great  care  is  taken  to  obtain  the^  data  a 
grave  error  may  be  made. 

After  the  terminal  filaments  of  the  audiiorj-  nerve  have 
hern  the  seAt  of  changeit  for  a  considerable  periiKl,  the  stil>- 
jectivc  noises,  which  were  at  first  distressing,  become  less 
severe,  owing  to  the  complete  ablation  o!  function  of  this  por- 
tk>Q  of  the  oochlea.  The  spontaneous  cessation  of  tinnitus  in 
one  ear  furnishes  a  clew  to  the  information  desired,  and  it  is 
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usiinlly  ttic  case  f.hf^t  the  orgstn  first  involved  causes  lest  4i\ 
\tcss  irom  this  cause  ihaii  dues  its  icllow.  Where  the  trm- 
panic  process  U  marked  in  the  car  lAst  tnvotwd,  the  symp- 
toms (lifTer  in  ihai  the  impTLirmcnt  of  hearing?  is  ufiu^illy  about 
equal  upon  the  two  $^ides  or  audition  is.  perhaps  «tightljr  bet- 
ter upon  the  side  b'st  involvrd. 

Dia^nosis^ — A.  P/tj-^titi/  Exuminalivn. — irpijii  iiisp(x:lin^ 
ear  wc  have  presented  ;l  picture  of  chronic  c^tarrhai  infln 
macion.  or  the  varioiis  changes  resulting  irom  a  suppurative 
process.  In  the  non^'iuppurativG  variety  (he  parts  maj  vary 
but  little  from  the  nonnul  Ma»<lard,  a*fi  far  as  Appeanmces  ajie 
concerned,  the  reason  being  that  the  pathological  chanf^s 
take  place  mostly  at  the  oval  and  round  windows.  The  more 
cttL^mal  pan*  "f  the  cunduciirig  mechanism  may  be  hut  little 
affected^  The  color,  den^ly,  lu^^lrc.  and  position  of  the  drum 
membrane  may  he  within  nora^al  limits,  provided  the  changes 
have  been  hyperplastic  Irom  the  start.  In  those  c^scs  &co 
ondary  to  a  hypertrophic  process  the  position  ol  the  drum 
mecnbratie  is  uftually  abnormal ;  it  is  commonly  retracted  to  a 
greater  or  less  degree,  and  presents  variiition^  in  density  m 
dflTerent  areas,  while  the  breadth  of  the  malleus  hatidic  ts 
either  grj?ater  or  le«i  than  undtrr  normal  conditions,  from  a 
rotation  of  this  i>sMclt^  ujKin  its  long  axis.  This  has  been 
hilly  described  in  a  previous  chapter. 

Where  Ihc  internal  car  is  involved  as  the  sequel  U>  a  sup- 
purative inhammation  which  has  run  its  trtJurwr.  the  appear- 
ances vary  according:  to  the  amount  of  destruction  which  has 
taker  pbce.  The  postcro-jiuperior  quadrant  is  the  rxr^ion  to 
be  particularly  inspected  as  ihrowinjj  iiffht  upon  the  probable 
cau»;e  ol  the  Involvement  of  the  perceptive  portion  of  the 
auditi^ry  system.  Wc  m:iy  find  The  stapes  forced  deeply  into 
tlic  oval  niche  and  fixed  by  adhrniun*^,  which  Wrul  the  cnjra 
firmly  to  the  borders  of  the  jielvis  cjvalis,  or  a  tense  posterior 
fold  may  cause  a  similar  conditioiv  The  niche  of  the  ruiiml 
window  is  quite  Ircquentiy  in  view,  and  should  always  be 
examined  for  adhesions,  as  these  may  play  an  important  pad 
in  the  production  of  the  symptoms.  Where  the  stapes  has 
become  separated  from  the  incus,  dur^nji^  the  course  of  a  wp- 
purailve  inflammatum.  tlie  condition  of  the  other  os^icula  may 
be  practically  disregarded,  since  the  slrucliire*;  within  the  (let- 
vis  ovalls  and  niche  of  the  round  windoipv  altjnc  affect  the  con- 
dition ol  the  labyrinth.     In  the  nonsuppurative  cases  it  is 
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important  to  determine  whether  llic  mtddlocar  nffccdon  liss 
become  quiescent,  or  whether  it  is  still  active  find  pmgrcsS' 
ivc.  To  decide  Ihi*  definitely  is  oltcn  impossible  1  alihoujfh 
hypcra^miiL  nl  the  inner  extremitv  of  the  bony  mei^tus,  close 
to  the  tympanic  rirtg,  may  usually  be  looked  upon  as  an  evi- 
dence ihac  the  tympanic  affection  Is  siill  active,  while,  if  the 
pjrti(  are  puile,  ihc  process  iv  probably  ipjic"M:fnl,  und  the  Uby- 
rinthine  €h;tnges  are  not  liable  to  be  augmented  by  the  fur- 
ther progress  of  the  middlc>ear  lesif^n. 

B.  I'un£iianat  lixatniHiUion. — The  hearing  ig  impaired  both 

for  sharp  sounds  and  for  whispered  or  spoken  words*     It 

may  tie  roughly  stated  thai  where  the  labyrinthine  involve- 

irtcnl  15  extensive,  sharp  noises  are  rclativrly  more  poorly 

hcJtrd  than  speech,  the  converse  being  true  when  a  tympanic 

affection  predominales. 

^       The  lower  tone  limit  is  elevated,  the  upper  tone  limit  re* 

^itiiced,  ibc  decree  varying  with  the  extent  of  ihc  labyrinthine 

lesion:  bone  conduciion  is  riccidedly  diminished  or  maybe 

^entirely  absent.     Rinnc's  experiment  will  be  negative  for  the 

flower  notest  of  the  ^aile,  becoming  po&ilive  as  the  test  is  macie 

tvith  the  hight'r  lorUs.     It  U  now  important  to  determine  in 

any  piven  case  how  much  of  the  impnirment  depends  upon 

(he  condition  wirhin  the  tyin|XHnuni  and  how  much  upon  the 

secondary  Uibyrinthint?  rhiingeii.     If  wc-  a>m|i;in- the  cirgrrc 

n£  detective  anilitiHii  foi  wliispere<l  or  spoken  word*  with  the 

point  in  the  musical  scale  at  which    llinnc's  experiment  bc- 

» comes  positive,  wc  have  an  estimate  of  the  relative  amount 
pi  middle -car  and  hbyrinthinc  involvement.  Where  this 
point  lies  hi^h  in  the  musical  scale  in  caws  where  the  func- 
lioD  is  impaired  to  a  marked  degree,  wc  are  u^irranlcd  in 
ihe  conclusion  that  the  chief  trouble  lies  within  the  t\nipa- 
tuim-  Confirmatory  of  this  uc  find  the  ui>prr  Innr  limil  bat 
^KnUifhtly  lowered,  md  bonr  conduction  either  mirmal  or  but 
^^littEr  impaired,  N;ihjr;dlv  ihe  age  of  the  jjatlcni  mu^t  be 
taken  into  account  in  drawing  these  deductions^  If,  on  the 
other  hand,  we  have  to  deal  ^vith  a  patient  who  hears  the 
whisper  only  when  the  words  are  reptaled  close  to  the  ear, 
and  Kinne's  experiment  becomes  positive  in  the  lower  portion 
of  the  scale,  the  tympanum  is  not  the  part  most  involved.  In 
such  an  iTivl:mce  we  Nhould  expect  to  fmd  a  marked  lowering 
of  the  upper  tone  limit,  and  poor  bone  conduction.  In  dc* 
cidin^  this  Cjuestion,  it  Is  well  to  uiakc  several  examinations. 
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iittcc  any  sudden  disturbance  within  the  tympnnum  cniisiqg  > 
temporarjr  increase  inlatiyriTii^iinc  pressure  mij^tit  mislwidw. 
The  r^ults  obtained  from  lunctional  ex:iininaciofi  condueted 
In  ibi*  manner,  ukcn  \n  connection  wiih  the  Ijisiory  ui  the 
caie,  ilie  age  of  chc  patient,  elc,  will  seldom  tail  to   render 
ihr  diiignrj^T.%  clrur.     Certiiin  »ym|iIomH  of  whtuh   the  pdlicnt 
cociipliuns.  such  OS  the  cessation  of  subjective  noises,  the 
prcNL-iicc  i*r  absence  of  paracusis  Willisii.  evidences  oi  audi- 
tory latiguc.  and  marked   variuiion^  £n   the   heannff  power 
dependent   upon  mctcor^:>logical  changes,  arc  also  of  value- 
Wiih  refercrict?  to  thi*  laM  symptom,  I  feci  certain  that  vari- 
ations following  changes  in  the  weather  are  quite  aft  chanc- 
terisiic  of  an  affection  of  the  cochlea  as  of  onr  of  th<r  middh; 
car,     Thi*  [itJint  hit*  liecii  sufficiently  cciti&idercd   m  a  previ* 
ous  section, 

^  The  reaction  of  tlic  auditory  nerve  to  electrical  slimuti  » 
of  diagnostic  value.  H  a  hypcrKsthctic  condition  i*  present, 
this  denotes  activity  or  progression  o(  the  disease,  Init  does 
not  locate  it  definitely,  Mncc  this  hypenesthesia  may  depend 
upon  the  excStaUon  of  the  terminal  filaments  by  a  prtj^jrewire 
tympanic  intlamm:nion»  or  it  mny  be  the  result  of  an  actire 
pnicess  within  ihc  kihyrinth.  The  tn^pcciion  of  the  parts 
will  n,<«tjally  rniible  Ihe  surgeon  l*i  deci<Je  whether  ihr  tyn>- 
paric  inflammation  is  active  or  quiescent,  and  irt  this  way  to 
determine  the  cause  ol  the  hypcncslhciia. 

It  shouUl  he  the  rule  to  investigate  both  ears  with  equal 
care,  otherwise  incipient  involvement  may  be  overlooked. 
Galvanic  hypencsthesia  upon  one  side  may  depend  upon  in- 
flatnin^lion  of  the  appositf^  Ivmpamim. 

Prognosis. — Any  implication  of  the  peripheral  filaments 
of  the  autHlory  iiervcH  sccinMlary  to  rhiin^es  within  the  mkl* 
die  ear,  consiitulcs  irt  every  case  a  grave  condition.  The  ultt- 
niatc  result  must  be  considered  both  with  reference  to  the 
further  progress  of  the  disease  and  to  correcting  the  effects 
already  produced.  !n  the  cases  following  a  destructive  ia- 
llammaiion  witliin  tJic  tympanum,  a  steady  advance  of  the 
symptoms  I&  seldom  looked  for.  We  occasionally  meet  with 
instances  In  which  a  preceding  «iiippnmtivr  filitis  medii  af- 
fecting one  side  only,  produces  late  in  life  certain  disturbancrf 
in  the  organ  upifn  Hie  opposite  side.  When  this  occurs  the 
prognosis  as  regards  the  healthy  car  isol  chief  moment,  the 
other  organ  hciving  been  practically  useless  for  ft  lo*:g  time. 
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If  uncbcckcd  !>>-  proper  measures  a  steady  advance  m<i*t  l>c 
expected-  In  nonsuppi^ralive  cai.e&  the  iuvolvcmcnl  ol  one 
ear  h  followed  sooner  or  later  by  a  corresponding  process 
upoii  ihe  c>ppti<Aiie  side,  hi  iinilaieral  c.nscs.  if  we  can  do 
nothirg  to  impnjvc  ihe  condition  of  the  affected  organ,  the 
early  adoption  of  tnc;isuTes  direcltfd  tii  tlic  renioviil  of  its  effect 
upon  the  opposite  car  may  stop  the  progress  toinplrlcly.  In 
biJatcntl  cases  wc  may  usually  assume  ihal  wlicrc  the  tyin* 

Bparic  disease  prcdommritcs  upon  ihc  side  first  anvolved.  its 
proper  treatment  will  not  only  improve  the  hitiction  of  both 
organs,  l>ut  will  slop  the  progress  of  the  disease  comi>letely. 

KWtth  regard  co  ihe  progress  of  the  bbyrinthine  lesion  in  the 
org:in  first  affci-tccl.  this,  almost  without  cicccpiion,  advances, 
unless  checked  fiiliricially.  until  the  funciiun  of  ihe  tar  i*  en- 
lircly  ^tblatcd.  The  probable  rcsnll  of  trrafmcnl  will  depend 
Upon  ttic  extent  to  which  the  process  has  advanced  before  ihc 
Ga5c  comes  under  observation.     Where  we  judge  that  a  com- 

Iparatively  $mnl]  portion  of  the  cochlea  is  involved,  w^  may 
hope  Ic  restore  the  function  to  a  p;real  decree.  If  extensive 
ch:inge»  have  taken  place,  complete  retrogrcssitm  muj^l  not 
be  hoped  for.  But  a  considerable  amelioration  t>f  the  symp* 
I  lunna  may  occur  even  111  ca^e^  nf  long  standing,  fii  general, 
lhn««^  ciiMTj  flependcn!  upim  suppurnlxvc  disease  ate  nnit:h 
more  favorablcth^n  those  where  conncctivc-lissuc  hyperplasia 
has  occurred  primarily. 

Treatment.     I'irst  of  fill  wc  muitt  remove  any  condition 
within     the    tympnnum     which     might    cause     labyrinthine 

•  ehanj^es.  In  other  words,  treatment  directed  to  the  middle 
ear  is  nol  contraindirared  in  instances  of  ini^cd  diit-'ase.  ex- 
cept in  cases  where  the  labyrinthine  condition  i»  the  mtjsi 
proniinecil  fiaune  and  has  ciistcd  for  so  long  a  time  as  to 
render  its  relief  impossible  even  if  the  tympanic  lesion  could 
overcome.  Adhesions  must  be  absorbed  or  divided  ac^ 
ipg  to  their  dcnsilyn  In  suppurative  cases  surgical 
rres  ore  pr;ictiudly  the  only  ones  at  our  disposal,  and 
the  stapes  and  the  membrane  aboiit  the  round  window  must 
be  relieved  of  any  increased  tension.  Tense  bands  must  lie 
divided  according  In  Hit-  piint-tples  of  aseptic  surgery,  and 
(his  process  conlinuixl  until  the  niche  uf  the  oval  and  round 
window  h  perfectly  free.  In  the  nonsuppurative  cases  sur- 
real measures  may  be  called  into  requisition^  although  here 
witli  less  promise  of  success  than  in  the  preceding  initances. 
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This  subject  has  t^ccn  thoroughl}-  dcnit  with  under  Middle 
Bar  Oj>cruti<7i)x  and  need  not  be  rC|>catcci,  Ti»c  i>roccdurcs 
arc  to  be  instituted  both  for  the  organ  lir$t  affected  and  tor 
its  fellow  ot  the  opposite  side,  Conccminpr  Ihc  :l  dm  in  ist  ra- 
tion of  drufi^,  pilocjirfktne  seems  lo  be  the  remedy  best 
aduptc«l  lo  these  cates.  It  Is  to  be  adminiMcred  preferably 
by  ihc  mouth,  bejjlnmrjr  with  doses  nf  one  cighih  to  one 
sixth  of  a  grain  lurice  t>r  tUrcti  iUuva  daily,  the  amount  to  be 
increaj^ed  according  lo  the  toleration  uf  lEi<^  patient.  If  bene- 
fit ii  to  be  obtained,  the  constitutional  effects  of  the  dru^:  must 
be  produced,  and  M  adminiMralion  continued  for  a  period  of 
two  months,  and  in  many  cases  longer.  No  improvement 
should  bo  expected  under  two  weeks  or  a  month,  and  it  it 
frequently  delayed  beyond  thirt  lime. 

Where  one  car  has  been  considered  useless  by  the  patient 
for  many  year*,  a  conJicion  of  loi  pMity  of  the  auditory  nerve 
and  corresponding  crnlrc^  m;inifr!6is  ilsc^U.  Tlii^  is  best  com- 
bated  by  the  adminislratioo  of  strychnine  in  full  doses,  begiit- 
nin^  with  one  fortieth  of  a  grain  three  limen  d;u[y.  increasing 
to  one  twentielh  or  one  hlttcnth  if  the  drug  is  wcU  borne. 
This  drug  may  be  advantageously  administered  in  connection 
wilh  pilocarpine. 

VVheru  there  is  a  history  of  either  hereditary  or  acfjutred 
specific  disease  the  iodides  ^n  full  doses  frequently  produce 
r(?m;irk:ji>h"  r<"4iiliv  Miit:h  h:is  lieen  wnltctn  o(  late  upon 
llic  licnujiciii  of  these  cases  by  sonorous  vibrations  by  nie;in.% 
of  the  phonograph  or  some  similar  instrument.  This  form  of 
treatment  is  by  no  means  new,  the  idea  being  mentioned  by 
Toynbcc,"  who  reports  a  case  of  great  Lmprnvement  (oliow- 
ing  the  use  of  the  conversation  tube  for  a  considerable  period 
of  lime.  In  this  instance  the  human  voice  was  the  agent  em 
ployed.  Later,  tuning  forks  were  used  for  the  same  purpose. 
the  fork  being  mainiaincd  fn  vibraiion  before  the  patient's  e:ir 
for  u  ccrtnm  lengtli  nf  time,  and  effccling  boih  massage  of 
the  rigid  ossicular  aiticulaTions  and  sttmublum  of  the  audi- 
tory nerve  itself.  The  employment  of  the  phonogiaph.  vibro- 
phonc,  vibrometcr  and  simitar  devices  for  effecting  the  same 
result)  is  merely  an  application  of  this  principle,  the  apparatus 
used  being  of  little  importance. 

There  is  evidence  to  show  that  by  following  this  plan  sub- 
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jcctivc  nmscs  arc  reduced  in  iiitcnsif)'  and  Ihe  hearing  In  cer- 
tain cases  imprt.ive<1.  For  a  cr^n^Idi^rablt^  period  oi  time  ]  liave 
advised  lilt  use  oE  Mime  siniplt^  form  of  conversalitjii  IuIk:.  the 
patient  being  read  to  by  an  attendant  tor  pcrliiips  ten  or  6f' 
tccR  mJnutcft  tiivicc  daily,  in  a  tone  of  voice  that  can  be  cas^ily 
perceived.  Any  wordi^  which  are  not  clearly  heard  should 
be  repeated  disiincily  at  least  ten  times.  In  This  way  the 
torpidity  of  the  receptive  centre  is  overcome  and  the  patient 
lean^K  to  interpret  ci>rrectly  the  wcjrds  which  he  heais,  al- 
though they  may  not  be  perfectly  hciird.  The  process  is 
exactly  Minilar  to  thai  of  a  child  learning  to  talk,  or  of  an 
adult  learning  a  foreign  langUnigc.  the  scnsoniim  being 
really  educated  so  as  to  correctly  interpret  the  perverted 
auditory  stimulin 

The  relief  of  subjective  noises  seldom  forms  a  prominent 
indication  for  treatment  in  cases  of  advanced  labyrinthine 
disease,  Where  these  are  di'sires^ing,  htjwever,  :i  period  oi 
trtnpikrnrj'  relitf  may  usually  be  (jbtiiincd  by  the  admini^lra- 
liou  of  large  lU^iscs  of  hyJro)»romic  acid,  and  it  is  wise  tn  all 
cases  lo  employ  this  drug  when  Ihc  noises  first  appear.  II 
they  arc  allowed  to  continue,  the  higher  centres  become  so 
irritated  that  the  removal  of  the  primary  cause  ol  the  disease 
mny  i:iil  10  relieve  this  disiressing  symptom  completely.  Con- 
cerning the  effect  of  climate  upon  The  progress  ot  the  aflec^ 
lion  but  Uttic  is  actually  known,  and  1  have  nrver  cnnMdercd 
the  mattrr  of  dim<ite  of  su(Tici<?nt  imporlancc  to  insist  upon  a 
change  of  residence  for  the  aural  affcctitm  alone.  OI  much 
more  imporlmcc  is  the  general  condition  oE  the  paticnt^ 
Overfatigue,  mental  strain,  irregularities  in  diet,  or  the  ex- 
cessive use  of  stimulants  must  be  positively  interdicted-  The 
employment,  excejit  when  it  is  imperative,  of  any  drugs — 
such  as  quinine  or  salicvlic  acid — which  arc  known  lo  cause 
an  intense  congestion  of  the  labyrinth,  must  also  be  forbidden, 
since  their  ingestion,  even  In  small  doses,  may  excite  ihc  pro- 
ce^  to  renewed  activity.  Diathetic  coriditio[is  must  be  con- 
trolled, pailicularly  those  of  a  gouty  or  rheumatic  character. 

Treatment  of  the  upper  air  passages,  in  the  hope  of  im> 
proving  the  aural  eondiiion,  is  useless  when  these  measures 
arc  undertaken  tor  this  purpose  alone.  It  is  oi  great  impor- 
lancc,  however,  that  deviations  from  the  normal  standard  in 
these  rcgiiins,  which  produce  local  symptoms— such  as  fre- 
quent colds,  imperfect  ^asal  rcspiraliun,  etc— should  receive 
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proper  It^cnlTTicnt,  ^$  vnriartons  in  the  drcubiion  urifhin  thr 
labyrinth  arc  ihui  avoided. 

Where  cxlciiMvc  involvement  of  the  labyrinth  o(  Injlb 
sjdcsis  present,  but  little  rclici  ean  be  hoped  for  by  the  cor- 
rection ol  any  pathoUjgical  canditioti  within  the  tympanuni; 
and  in  eerlain  instances,  ei;pcciully  in  old  people,  surgieal  b- 
terCcrence  is  positively  contratndicatcd.  as  the  progress  ol 
the  disease  is  usually  rendered  more  rapM  by  ihesc  measures. 
In  cases  of  exlTj^nsive  unilateral  involvement,  such  measures 
maj  be  juslitiable  in  the  hope  of  preserving  ihc  opposite  ear, 
but  should  not  be  inslilutcd  tinle^^  there  \%  itoshWc  cviilcncr 
that  the  disc.i5cd  organ  i$  aSccting  the  healthy  one 


ER    XXXVI, 

ACUTE    INFL-AMMAIluV    OK  THE   LABVIUMH   hEOONUAKY   TO 
ACUTK   PURtlJ^NT   OTITIS    MKDIA, 


-Etiology, — This  form  of  inflcimmuiKm  of  ihc  bbyrinth  it 
usuallv  coul'med  to  thoiit:  cases  in  which  the  middlc-csir  affcc- 
tiiin  d€|M*ntl5  upon  ;in  iicutr  infection?  disease,  such  as  scarlet 
(ever,  diphtheria,  mca^lc^,  epidfrnic  hiPurn/a,  rerebrosjjinal 
Ricmn^itis  or  Ivphiis  fever.  It  may  follmv  a  severe  ^tf^ck  of 
stippiirutivc  otitis  media,  developing  Ironi  exposure  lo  cold, 
frorn  a  traumatic  cause,  such  as  the  acddenlal  introduction  of 
fluid  into  tlni  tympanum,  or  ruplurc  of  the  nicmbrara  tyro* 
pari  It  occurs  most  frequently  in  child  life,  at  which  period 
the  petroua  portion  of  the  temporal  separating  the  laljyrtnih 
from  the  middle  ear  h  thinner  and  uf  less  density  iSan  later 
in  life.  Tn  order  that  the  entire  auditory  mechanism  should 
be  involved  in  an  infl;imnialory  jnoccss,  the  infeclion  niusl  be 
gical  \irulcncL-,  and  this  depends  upon  the  scvcHijr  at  the 

itc  infectious  disease. 

Pathology. — This  condition  has  been  called,  not  inappro* 
priaic\\\ /^tiivorifis.  As  the  result  of  infection  within  the  mid- 
|dlc  e^r  the  softer  structures  rapidly  break  do^vn,  while  ihe 
Irmcr  osseous  tissue  becomes  cariou*,  and  :irc  either  com- 
pletely destroyed  or  sufTer  a  cunsiJcrable  lo&s  of  subslcincc. 
Tlie  perioslcfum  irnvering  ihe  imitrr  fyrnpunic  wall  Likc?i  part 
[in  these  changes,  and  not  infrequently  an  acute  inflammaiion 
'of  the  underlying:  osseous  lissue  results.  The  propagation 
of  the  condition  to  the  labyrinth  may  take  place  cither  di- 
rectly through  the  diseased  bony  wall  or  at  Ihe  labyrinthine 
rvrindows.  Post-mortctn  examination  frequently  show*  ;l  de- 
^ttruction  of  the  membrane  ol  the  round  window,  or  a  loss  of 
'Btibstanct?  ^t  lh(-  iir:iprdin.vestibuLir  nrltrnlation,  the  iuJccliuuH 
■material  having  enicrrcil  lhroLfk;h  these  channels.  The  ti5?ue 
pChange^  which  take  ]ilaLe  do  ju^t  liiHer  from  itiosc  observed 
'in  the  middle  ear.  Microscopic  investigation  reveals  the 
presence  of  the  bacilli  ot  suppuration  both  in  the  blood  ve»- 
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scH  and  in  the  lUsues.     Local  nocrowU  occurs  earl j*,  and  ik 
firm  tis^cous  ti'isuc*  cither  disititcgralc  and  -in-  thrown  oH  b 
lliL'  profuse  ^c'crclion  indck-nt  upon  Iht?  inffammaiory  proccu. 
or  the  iircro^i*^  may  rriiuU  in  ibc  foim^itioii  of  a  scquCMrum, 
which  is  ciilicr  discharged  spciitniiconsly  or  is  removed  by 
surgical  interference.    The  condition  mny  extend  from  the 
labyrinth  to  the  meninges,  eitlier  nlong  the  sheath    of  the 
ftuditory  nerve  or  through  the  vesiibuUr  or  cochlear  aque- 
ducts, causing  a  piirulenl  meningitis.   These  cKfcnsive  changes 
may  c;in^e  partial  or  complete  ilesiruciiun  o£  the  end  or^n 
of  the  auditory   nerve.      DuTnig  ihr   rrpnrativc  proce&s  new 
ossc(njs  tis<(ue  may  he  t!e|M t-sitc^d  and  obliterate  ilir  latjyHn- 
thinc  cavity  to  a  grcnlcr  or  iess  extent. 

Symptomatology,— Occurring  in  young  subjects  most  Jrc* 
(tucntly.  the  symptoms  depend  upon  the  intense  systemic  in- 
leciion  raihcr  Chnn  upon  the  involvement  of  the  terminal 
portion  of  the  auditory  apparatus.  The  inrolvctncnl  of  the 
iabyrfnth  in  consequence  of  an  acute  process  wichfn  th«  mid- 
dle- ear  nnnfitimr^  ilself  in  older  Mihjerls  by  (he  sudden  ap* 
penrancc  of  giddmess,  inleiise  tinnitus,  and  great  iinpairnimt 
of  hearing,  the  function  of  the  car  being  ci)m|>Ictcly  abolished 
in  many  ca$e».  When  the  inner  wall  becomes  involved  in  this 
manner  f^tcial  pnr:)Jvst5  is  not  uncommon,  owing  to  a  partial 
destruction  of  the  aquxductus  FalTopii,  exposing  the  facial 
nerve  to  infection.  Occasionally  dehiscences  arp  found  in 
the  osseous  covering  of  The  f:icinl  nerve  when  i}i€re  has  been 
no  paihological  procc^*,  in  which  case  a  ):implc  inflammation  J 
of  the  middle  ear  produces  rhis  symptom  without  causing  ] 
a  loaa  of  substance  in  the  wall  of  the  aqu^diictus  F3Un|>i], 
Hence,  facial  paralysis  aJone  h  not  necessarily  ^ii  evidence 
ih:H  tht^  disease;  has  involved  the  bony  walls.  The  interfer- 
ence with  equilibrium  may  depend  upon  i  he  entrance  of  the 
infectious  inaterj;^!  into  the  vei;Tibule>  or  the  horizontal  semi- 
circular eannl  situated  high  up  on  the  inner  tympcmic  wall 
may  be  the  seal  of  involvcint-ut :  In  the  latter  case  disturb- 
ance iil  ctjuinhnum  ahine  is  present,  while  the  function  of 
auditir>n  is  scarcely  perverted  or  interfered  with.  The  mo*l 
u^^ual  itvcnuc  ol  eiitcnsion  is  through  the  oral  and  round 
windows,  with  involvement  of  the  vestibule.  An  InflajQ* 
matory  process  in  this  location  produces  the  charact eristic 
symptoms  first  mentioned,  namely,  vertigo,  tinnitus,  and 
impairment  of  hearing.     As  the  case  prcigresscs  the  rertigcv 
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w  thf.  firsl  ^yTti[itnrii  In  flUji|ij>ear ;  ncx!  ihs  riniiiliis  heciniie?* 
less  severe,  but  ihc  itnj^airEiicnl  ul  hearing  is  j>ermiuicn(, 
Tbe  membranous  portiona  of  ihc  cochlea  may  be  completely 
disintcgnttcfj,  liihI  fhc  bony  passages  arc  somttimt:*  obliler- 
ated  by  the  deposit  ol  new  osseous  ti^uc.  In  many  instances 
a  latrge  part  of  the  petrous  portion  ot  the  temporal  bone  is 
thrown  off  as  a  seqatvlnirn.  Since  the  pelrouj;  bone  lodges 
ibe'  internal  carotid  artery  and  the  internal  ju;;ular  vein, 
Mverc  harmonhagc  from  tbc  ear  is  not  an  infrequent  symp- 
tom n\  chit  extensive  rieslructicjn.  If  riiher  fhr  oirotW  or 
ju^ubr  is  eroded,  this  hicmorrhagc  is  usually  laiaL  From 
Ihe  proximity  of  the  cranial  contcnlft,  direct  infection  of  the 
tnenin^ef;  may  follow,  with  the  chnrjicleri*.|ic  symptoms  ol 
meningitis.  It  is  probable  that  a  localized  intlammalion  of 
the  bbyrintliine  structures  in  the  immediate  neighborhood  of 
ihe  fenestra  nitiindit  5oni<?times  occurs,  without  spreading  to 
the  entire  labyrinth.  In  those  ca^es  which  do  not  lL*nninate 
fatally,  the  hearing  for  the  upper  portion  ol  the  musical  scale 
remains  greatly  impaired,  and  there  is  but  little  promise  of  ^ 
favorable  termination  under  any  plan  ol  treatment.  A  poi- 
tion  ol  specialized  end  oi^nn  of  the  auditory  nerve  has  been 
completely  destroyed  by  the  diBcasc,  and  maiiifcstlv  can  not 
be  regenerated  by  therapeuiic  measures.  Any  portion  of  the 
cochlea  which  has  rem:iined  intact  may  nil  I  respond  to  the 
flfmult  nf  sonorous  vlbraiions,  and  ihe  rcmovaf  of  certain 
condifi^m«  \vhich  interfere  with  iis  pmper  action  may  pre- 
serve  the  remnant  of  the  auditory  functtirtiH 

Diagrto^s. — A.  Physual Examination. — Speculum  examina- 
tion reveals  but  little  in  these  cases.  The  picture  i*  one  ol  a 
suppurative  otitis  media  of  great  severity,  and  in  ibc  early 
fll£ige$  thi$  15  all  Ihiit  can  be  made  out.  At  a  later  period  the 
presence  of  c:)riou^  bone  gives  rise  to  the  formation  of  exuber- 
ant  f^nulatlons  in  the  tympanic  cavity,  while  c^treful  exami- 
nation with  the  probe  may  reveal  denuded  areas  upon  the 
inner  tynipnnic  wall.  The  profu'icr  disr.h;irge  is  also  indica- 
tive of  extcimve  liiisuc  neciOHi*,  and  wlierc  carious  bone  is 
present  the  discharge  frequently  possesses  a  strong,  disagree- 
able odor  The  presence  ot  this  ofTenaive  discharge  is  not  an 
invariable  evidence  of  dead  bone,  but  should  lead  to  a  strong 
suspicion  of  its  presence. 

B.  funcfifltt^if  Jit/tmifTaiwn. — In  yoitng  subject*  an  exami- 
nation of   this  kind  is  manifestly  impossible.     Occurring  in 
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patienis  of  sufficient  age  to  answer  quc&tions  ioteUij^ently,  ii 
is  uften  oi  greai  service  in  enabling  us  to  dtfiermire  the  pres- 
ence or  abvmcc  of  the  condilion  in  qursiion.  Bone  conduC' 
tlrin  Is  (."iihcr  ciimjilflcly  .ilxilished  or  greatly  re<!iic«K  The 
itpjirr  lotut  llitiil  i\  lownci]  IriMich  ;i  dr^icr  lh;it  th«!  <r;tr  hiaj 
respond  io  no  vibrntions  bcjond  two  thousnnd  per  second. 
This  fact  i*  c\plairmblc  on  anatomical  ^''^'unds.  Low  looei 
on  the  contrary',  art:  lairly  well  hcardn  ulthougti  the  extensive 
destruction  which  has  taken  pUce  within  the  tympanum  ren- 
ders the  car  less  5uscepiit>lc  to  these  than  under  normal  con- 
ditiunvT  or  in  cases  of  primary  labyrinthine  dl&ea^e  in  which 
the  conducting  mtrrhamsm  is  nnt  aficctcd.  If  wc  atld  to  iht« 
cornplE-'lc  h)-ss  of  |fcrce|ilinn  of  high  musical  noics  the  lo*s  of 
bone  condudinn  and  the  intense  vcrligo,  wc  have  a  Ci>nil>in3- 
lion  of  symptoms  which  can  mean  nothing  but  bbyrinlhinc 
involvement. 

Prognosis.^ The  prognosis  is  absolutely  unfavorable  a*  to 
the  complete  restoration  of  the  function  of  the  ori;at].  the 
hearing  beinf^  coaipletelv  destroyed  In  a  large  majority  of 
CAScs,  As  trj  life,  the  outlook  is  equally  grave,  especially  in 
young  subjects.  In  adults,  extension  to  ihc  meninges  is  less 
common,  and  a  favorable  termination  mav  he  h:i}>cd  for. 
Much  depends  upon  the  degree  of  t^ifcction.  and  thl**  varies 
with  the  disccisc  which  has  cnuscd  the  infammation  within 
thctympnnum.  The  poisoning;  is  usually  so  profound  a$  to 
give  little  hope  for  the  recovery  of  the  hearing,  even  if  the 
aural  complication  doe»  not  prove  fatal.  Complete  ablation 
of  fiudition  is  loss  liable  to  t;ike  place  in  aduUs  than  in  chil- 
tlreu,  bnt  [jrohiiJtid  iiuerferetice  wiih  hiuciiou  mu4(  alwayf*  l»e 
Ichikrd  for.  At  an  early  age  this  U'rnunafion  mean^  clt?3if> 
mutism,  and  it  is  our  duty  to  bear  this  in  mind  in  giving  an 
opinion. 

Treatment. — Alter  the  labyrinth  has  once  become  %^ 
volvcd  nothing  can  be  done  to  stay  the  progress  of  the  in- 
Hammation.  Our  duty  lies  chiefly  in  the  adoption  of  prophy- 
lactic measures,  in  all  cases  of  severe  suppurative  otitis,  lor 
the  prevcniifjn  ol  such  sm  inffciion.  These  arc  embracc«j 
under  the  head  of  thoroughly  clcjnsiug  the  ear  by  fi^etiuent 
sy^ringing,  keeping  the  tympanic  cavity  as  nearly  as  po«&ible 
in  an  aseptic  condition^  Too  much  stress  can  not  be  laid  upon 
this  point,  since  the  praclitioncr  is  usually  so  much  occupied 
with  the  general  disease  that  he  can  give  but  little  attentioa 


TREATMENT,  573 

to  the  ears.  After  the  labyrinth  has  become  involved  the  parts 
should  still  be  kept  thoroughly  cleansed  by  syringing,  but  be- 
yond this  nothing  can  be  done.  Where  tinnitus  is  the  promi- 
nent symptom,  large  doses  of  hydrobromic  acid  or  of  sodium 
bromide  give  the  most  relief.  Extension  to  the  meninges  may 
be  combated  by  the  application  oi  the  ice  cap  to  the  head,  free 
purgation,  and  absolute  rest  During  the  acute  stages  noth- 
ing can  be  done  to  confine  the  involvement  of  the  labyrinth 
to  a  particular  area.  After  the  acute  symptoms  have  passed 
away  it  is  advisable  to  administer  the  muriate  of  pilocarpine, 
either  hypodermically  or  by  the  mouth.  The  result  is  uncer- 
tain, but  in  several  cases  the  author  has  seen  excellent  results. 
Strychnine  should  also  be  given  in  full  doses  after  the  acute 
symptoms  have  passed. 


CHAPTER   XXXVIl. 

« 

INVOl-VEMKNT    OF    THE    PHRCKPTIVH    MECItAMSM     IS    THE 


During  the  course  «f  KcarlatEna,  diphtheria,  mcasks. 
mumps,  Typhus  or  typhoid  (rvrr,  variola,  inllLirnza,  etc.  the 
organ  of  licaring  is  nut  iiificquctilly  the?  Herat  <>(  marked 
pat hi>1i];;ic;tl  chiingcv  In  ^carlcl  fever,  diphlhen.i,  mr«istc!v 
and  infliicnsn,  ond  to  a  leas  degree  ia  vitriola.  the  middle  ear 
is  Ehc  part  first  attacked  in  most  c^aes,  and  any  labyrinthLne 
irvolvcment  is  due  to  an  extension  ol  the  tympanic  infkinv 
tration.  We  meet  with  inhi:)nce«,  however,  in  which  the 
specific  poison  cxcns  a  direct  influrnce  upon  the  labyrinth, 
in  sinne  uaxes  tlir  middle  car  ic-iiKiitiiu^  lit^uliby,  while  in 
others  there  has  evidently  been  a  dtmblc  infection,  the  !aby* 
rinlhinc  process  ia  no  way  depending  upon  the  changes  which 
have  taken  plaet!  in  the  tympanum^ 

Pathology.^ln  the  diseases  already  enumerated  Ibc  poison 
is  conveyed  to  the  labyrinth  through  the  blood  current,  and 
excites  an  inflammation  of  the  (issues  which  line  its  bony  chan- 
nels, in  ^ome  cases  causing  a  di^integraticin  of  a  large  portion 
ol  rlie  lermin.Tl  appiirntus  ui  lUv.  auditory  nerve,  whik*  in 
othi:i>  r.Ke  liKral  process  docs  not  reach  thift  decree,  but  results 
in  an  cfTusion  of  fluid  into  the  Inbyrinthinc  cavity,  with  the 
result  of  incrca^^lng  the  tension  upon  the  contained  parts,  as 
well  as  of  the  membranes  covering:  the  round  and  oval  win- 
dows- If  the  effu^^ion  i^  sufficient  in  amount  to  overcome  the 
elasticity  of  these  limiting  tncmbmnes,  the  function  ol  the 
labyrinth  is  for  a  lime  ptrveried^  particularly  for  those  pans 
Tying  Irnmedtately  in  the  n(-ighbE>rho()d  of  thr*  mund  and  av^l 
windows.  It  is  pi  obaljlc  that  the  small  capillary  cliamiels  of 
the  aqueducts  which  permit  any  excess  oJ  perilymph  to  pass 
into  the  intracranial  lymph  spaces  arc  partially  occluded,  nod 
honcc  rclici  to  pressure  iti  this  direction  is  impossible.  Under 
these  condiiions  the  disturbance  of  function  depends  enlireljr 
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ti|}oa  iUc  Invniiomti  the  bUj' r i»l hiuc  cavity,  even  uIltHuij^h 
llic  miilfllt  ear  may  h;ivc  been  the  Mrat  nf  cbjngrs  31s  wHl. 

SymptomatologT.— These  cases  arc  characterized  by  vary* 
in^  decrees  of  iinpairmcnt  of  hcannj;  and  mlher  ni<Hjernte 
subjective  noises.  In  the  milder  ca^c-^  in  adult  lite  ihc  pa> 
ticnts  bc^r  more  poorly  in  a  noi^r  th^in  in  a  quiet  plricc.  The 
lmpairQ)ent  of  hearing  is  |J2r1lcularly  marked  in  gen(;ral  con> 
reniati^m.  In  other  inM^inces.  and  when  the  primary  disease 
which  has  produced  the  condition  has  been  severe,  a  high 
degree  ol  dcAfnc»(  i»  present,  the  voice  beiiig  lieard  only 
when  the  patient  is  spoken  to  loudly  in  ihc  immediate  vicitiiiy 
of  the  ear.  The  exnnlhcniaia  are  particularly  prone  to  affect 
the  orj^n  of  hearitii;  in  XUijf-  way,  and  are  mo^t  common  in 
childhood ;  at  this  age  such  o  condition  must  lead  to  mutism 
unless  speedily  remedied,  and  tbc  reco^jniiion  of  i\vQ  naiur« 
dF  the  procL'jj4  it  of  gre:iier  importance  in  childhood  un  this 

k  account - 
Diagnosis. — The  diagniisi*  in  ihe-HC  ta**^  depemi*  ujhjh 
the  tad  th;Lt  the  middle  ear  is  cither  perfectly  hcnkby.  or 
presents  changes  which  arc  evidently  incapable  oi  producing 
the  decree  of  functional  impairment  present.  The  functional 
examinacioD  U  characteristic  ol  labyrinthine  changes  rather 
than  of  those  met  with  in  a  lesion  of  the  condticling  appara- 
tus-  The  lower  loae  limit  may  be  normal  or  hut  sitighily 
elevaied,  even  .ilfbough  extensive  changes  imv<r  fjccurrcd 
wiihin  the  iyni[Mnuiu.  The  upper  tone  limit  is  greaily  low- 
ered ;  bone  condnclifm  reduced  in  ^|litc  of  ihc  prrwencc  nf  a 
tympanic  Icsioiu  or  nearly  nbscnt  where  the  tympanum  is  iu 
a  healthy  cfindition.     Not  infrequently  tone  ^aps  are  prc^nt 

H  in  the  upper  portion  nt  the  miiMcal  iicale. 

"        Prognosis,  -When  changes  arc  of  recent  orif*in,  wc  arc 

»trarTanied  in  believing  that  coiisfderaWe  improvement  may 
follow  pn>per  therapeutic  meufinres,  and  in  crises  of  long 
Islanding  ii  is  hy  no  means  impossible  to  improve  the  condi- 
tion very  materially.  In  chitdho^xl*  particularly,  internal 
medication  is  followed  by  the  happiest  result*,  and  the  pa* 
lientfl  sfiould  always  have  the  bcncht  of  the  doubt,  even  aU 

k  though  Xiie  case  may  seem  apparently  hopeless, 
Treatncent— For  the  reduction  ol  labyrinthine  pressure 
and  Ihc  abfiorplion  of  the  exudation,  the  administration  of 
pilocarpine  first   in  »niall  dos,es — the  amount   liefng   rapidly 
iocrcased  as  the  |Mlietit  becomes  accu^^lomed  to  its  use— 
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causes  2  mnrked  im[>rovenient  in  the  hearing,  and  the  ItI' 
provcracnt  IS  uttiiaUy  permnnum.  In  crxse^  of  lon^  standing 
the  torpidity  of  the  iK^rvt'  is  to  be  coml>atcd  by  ih<^  \\5*  rJ 
strychnine  a*  well.  Thi*  drug  tnuM  be  administered  in  much 
larger  doses  than  those  ordinarily  rccommciKlcd  in  ox<\tt 
that  thia  effect  may  be  produced*  Ati  additionul  indication 
(or  its  administration  is  to  comtKit  the  depression  whicti  the 
prolonjccd  iiac  of  the  pilocarpine  frequently  causes-  It  is 
scarcely  necei^jary  to  say  that  Ihe  most  careful  atteniior 
must  be  paid  to  the  general  cnndition  of  the  pattmt,  and  in 
the  caic  of  cluldrcn  every  effort  is  lo  be  employed  to  educate 
the  pnwc-r  ui  aiiditioti  as  \l  iiiiprLivev 

■  laving  considered  involvement  of  the  perceptive  appar^ 
it;s  ill  acute  intccuous  diseai^cs  from  a  general  point  of  view* 
;i  fL*w  remarks  may  not  be  out  of  pbcc  in  regard  to  some  of 
the  particular  changes  following  certain  of  these  maladies 
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Epidemic  parotiditis  is  particularly  prone  to  affect  Ibc 
fabyrinlMne  structures  rather  than  the  middle  ear.  Recent 
invesn'i^ations  »ieeiii  to  prove  elearly  that  this  local  infllammA- 
tion  is  due  to  infection  from  the  blood  current  in  precisely 
the  same  manner  as  in  a  complicating  orchltU.  The  cBect 
upon  the  ptmrcplive  appanilns  \s  ij\u;iUy  verv  profound,  and 
its  occurrence  in  carty  life  is  a  not  iufrcqvicm  cause  of  deaf- 
mutism. 

The  symptoms  derailed  above  arc  all  characteristic  ol 
lat>ynnth]nc  disease  dependent  upon  this  cause.  The  same  is 
true  of  the  diagnostic  measures  employed  and  the  therapeu- 
iJc  nieans;  at  our  di£pos;U. 

Rcgtirding  ihc  prognosis  in  these  inslAnceit,  ireaiment  U 
followed  by  the  happiest  results  if  instituted  early.  When 
the  pat.ieni  dncs  nnt  conic  under  treatment  until  a  considera- 
ble time  has  elapsed,  the  complete  r&storaiion  of  functioo  can 
not  be  hoped  for.  although  moderate  improvement  may  be 
expected. 

Typhtjs  axd  Typhoid  Fevril 

In  typhus  or  typhoid  fever  interference  with  sonnd  pcr- 
eeplion  is  probably  due  to  the  changes  which  the  specific 
poison  of  the  disease  causes  in  the  cerebrum  itself  rather  than 
toariy  effect  upon  the  terminal  ^laments  of  (he  nerve.    That 
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this  is  the  case  seems  to  be  borne  out  whtn  vrc  consitlcr  the 
decree  of  impairniciit  of  hearing  wiiich  ihcsc  patients  itt- 
quentty  present,  and  its  disupiicurancc  during;  the  period  of 
convalescence. 


EPIDI^MIC    ISFLUKMZA;    DiriTTIIERTA. 

In  epidemic  influenza,  and  in  i^me  cases  ol  diphthcnn.itis 
probable  thai  the  ptrccpltve  apparatus  occnsionaliy  suiters 
through  changes  in  the  auditory  nerve  trunk  similar  lo  those 
occasionally  found  in  ihc  optic  nerve  following  I Kese  diseases. 
Th«'%f  are  of  (he  nature  of  a  peripheral  neuritis,  and  involve 
the  acrvc  trunk  lo  a  varying  dcjjree.  As  a  rrsuh,  sdercilic 
changes  occur  with  atrophy  of  the  nerve  fibres. 

The  interference  with  hinction  will  depend  upon  ihe  ex- 
tent of  the  lesion,  and  ihc  possibility  of  restoring  the  parts  to 
9-  normal  condition  will  depend  upon  the  same  fact.  The 
condition  is  ch:ira derived  by  nn  interference  with  the  percep- 
tion of  the  nnddle  notes  of  the  musical  scale,  the  tone  limits 
rt-matning  nurm;d.  Hntir  cnnduuliun  is  not  destroyed  com* 
plctcly,  rdthough  il  is  much  diminished.  The  galvanic  irriia- 
bility  of  the  nerve  is  usually  increased, 

■  The  treatment  should  be  directed  tov^ard  Ihc  improve- 
Knout  of  the  ^enernl  condilion  o1  Ihc  patient.  Mental  and 
H^y^IcA]  re^t  f«hovild  be  secured.     The  food  should  be  of  the 

most  nourifihioff  quality,  while  the  general  neurasthenic  con- 
dition should  be  comb:ited  by  the  administration  of  strych- 
nine-     After  the  at  nie  synipionis  have  subsided,  this  drug 

■  should  be  given  in  hirge  doses,  t<j  secure  Us  well-known  spe- 
I  cific  cf!cct  upon  the  nerve  tissues. 
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Pathology. — In  scarlet  fever,  diphllieria.  rneai^lirs,  mucnps, 
typhus  and  typhoid  fever,  vnnola,  epidemic  influenza,  etc,  the 
primary  invasion  uf  the  labyrinth  occurs  by  direct  irdcction 
Ihrougrh  the  blood  current.  When  the  meninges  are  invaded 
by  the  specific  germ  of  the  disease  under  considcr:\ti4>n.  the 
inflammAtorv  process  extends  along  the  Ijmph  channels  of  the 
vestibular  and  cochlear  aqueducts,  and  InvoZvcii  ihe  strucEurev 
ted  wirhin  the  bony  labyrinth-  During  the  early  stai^es 
th  the  pcrilvmph  and  cndolymph  arc  increased  in  quantity, 
while  at  the  *^amc  time  their  composition  undergoes  a  ch.inge 
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through  the  actioti  of  tlic  specific  germ.  I-aicr,  tlic  bony 
wjilh  arc  tlic  ^c:ut  of  uiflatuniaiory  chanfcCH.  Both  xh^  nr- 
tcric*f  and  veins  become  dilated-  There  is  a  migralion  o( 
white  blood  cells  into  the  surrounding  tissues,  and  true  tit>si^t: 
hyi^crtrophy  lakes  place.  From  the  extensive  proiifei^tKni 
ol  the  blo^l  vesseljt  themsselves  in  the  newljr  deposited  tif^utr, 
the  walls  of  these  channeU  arc  of  unusu^il  tenuiiyand  riipturt 
easily.  Hctjcl- t-Kiiavaiation  i>f  b\nut\  consikuivs  inse  uf  ttic 
conditions  found.  The  newly  deposhcd  tissue  tncrcAsrs  in 
density,  and  may  be  Iran&fomicd  into  bone,  in  which  case  the 
scmicirciiiiir  canals  or  cochlea  arc  parlially  or  completely 
obliterated.  In  other  porlions'the  chici  force  of  the  disease 
expcndB  itself  in  tissue  necrosis;  the  Labyrinthine  channels 
being  tilled  with  puic.  Occasionally  the  tympacium  )s  invaded 
«econdnrily  by  :t  niplure  of  the  menibr^rie  at  the  round  or 
oval  windows,  allowing  ihu-  inHanimarory  pnulMtts  to  csca|<: 
inlit  llie  niiddlt:  iMr.  From  lh»=  lynipanit  iiivulvenBcnl  ihe 
drum  membrane  is  soon  dcslroyed.  and  a  ptirulcnt  otorrhcea 
manifests  itself.  Xnturally  this  condition  is  somewhat  rare 
a»  death  usually  lakc^  place  before  sufhcicui  lime  ha$  elapsed 
for  it^  completion. 

Symptomatology, — In  addition  to  the  symptoms  charac^ 
terl^iic  *ji  n]tf:iiii^e:il  iiiflanirtiLitioii,  wc  have  vertigo,  sudden 
hiss  of  hearing,  and  intense  tinnitus.  In  very  your^  cfaiL 
dreii  the  vcrligo  may  be  the  only  evident  syinplorn,  tyn  ac- 
count of  itic  age  of  the  patient.  Occurring  in  older  indi* 
virhials,  the  access  of  subjective  noises  is  usually  sudden, 
while  their  intensity  is  so  *:Teat  as  to  be  a^jninng»  The 
hearing  is  either  campietely  dcstrayed  at  once,  or  this  con- 
dition occurs  at  the  end  of  a  few  honrfi  after  the  nppcinince 
of  the  symptoms.  Preceditig  (hrsr  uKirkrd  evidences  of  Libv» 
rinthitic  inv^^Mon.  the  power  of  aiidiiioii  may  be  atmiirm;il1y 
acute,  probably  from  the  hypcr^mic  condition  of  the  laby- 
rinthine strncturcs.  Thi*  hypcracusis  may  be  so  marked  that 
faint  sounds  even  arc  painful,  the  patient  starting  at  ihc  s4igM- 
est  noise*  and  eomplaininja^  of  an  increase  in  ihe  headache 
characterlsiic  of  meningiiis.  After  a  short  time  the  subjective 
noisr^  diminish,  owing  to  the  destruction  of  the  terminal  lili 
ments  of  the  eighth  nervc<  and  the  hearing  remains  pro- 
foundly impaired  for  the  same  reaMHi,  The  p<»wrr  of  equi- 
librium gradually  returns,  aithougd  this  is  more  iJow.  per- 
haps,  than  the  disappearance  ol  the  subjective  noises.    The 
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tnvolvenicni  of  the  mldHlr  cnr  h  (rvidcnccd  by  ihc  nrdlnary 
symptum^  of  ati  acute  purulent  intlammalian  arising  from 
Any  oth<rr  c^u.sc. 

Diagnosis. — A,  Pftysicat  fxaminatian  is  of  iaiporlaucc  in 
that  it  }it'](is  absolutely  negative  result*;  the  tncmbrana  tym- 
|>ani  and  mcalus  presenting  a  normal  appearnncc.  From  ihc 
absence  of  ariy  <lcviation  from  the  standard  of  health,  togeth- 
er with  the  presence  of  subjcciivc  sympioms  referable  to  the 
ears,  suspicion  i«  naturally  directed  toward,  the  nervous  ap- 
pa  rattle. 

Fanctwnai  Examinitiwn, — B.  Impairrnent  df  licarmg,  bi^th 
'  for  sharp  sounds  ;^nd  speech,  is  cither  piofoniid  or  Ihc  patient 
is  absolutely  deaf,  II  any  power  of  audition  remains,  it  is 
usually  for  the  low  notes  ol  the  scale,  the  higher  notes  not 
being  heard  at  all.  Knrc  exceptions  are  found  where  the 
uprx  of  ihe  cochlea  is  first  involved.  This,  however,  occurs 
bui  seldom;  iu  fact,  the  lower  notes  of  the^eale  may  be  heard 
with  ub:iornT;tl  cle;imrss  during  tht-  stiigc  of  hypcfitmla  on 
account  ol  the  hyi'tia'^fhcUc  tomJiiiun  of  the  riiTve.  Btinc 
condiKlion  is  greatly  dimini.'^herK  anil  aUer  a  fcxv  hour?^  is 
absolutely  lost.  It  may  be  completely  absent,  although  the 
car  may  still  perceive  sounds  by  aerial  conduction. 

Pro^osis.— If  the  patient  recovers  from  the  meningeal 
inflammation  the  outlook  for  the  preservation  o(  hearing  is 
exceedingly  grave.  In  severe  cases  absolute  dcnfncss  results, 
while  in  the  mildi-r  tmclancesi  a  certain  anumrt  of  audicicm 
may  be  preserved.  The  disappearance  of  ihc  subjective 
noi:ieft  is  u  rafher  unfavorable  ,syuiplom,  since  il  denotes  com- 
_  pktcanicsthcsin  of  the  auditory  nerve  or  pcrceplivc  centres, 
m  and  often  absolute  destruction  of  the  terminal  nerve  filaments. 
The  involvement  oi  the  labyrinth  in  no  wav  af!ecta  the  prog, 
nosis  as  regards  life.  This  di«CAse  is  of  ;>artfcutar  moment 
when  met  with  in  very  early  life,  since  the  loss  of  the  aiidi- 

Ilory  percfplior  render*  thtr  ]iatient  mute  as  well  as  deal. 
ThiEC  13%  tnir  c-vrn  if  ihr  child  Ui\s  Irarned  lu  lallc  fairly  well, 
itich  words  as  have  been  learned  being  forgotten.  In  older 
children  muEi?im  may  not  follow,  since  the  assodation  between 
written  and  spoken  words  is  suflicient  to  preserve  the  power 
of  speech.  The  effect  of  treatment  is  usually  unsatisfactory 
in  the  severe  cases,  although  in  the  less  severe  cases,  where  a 
certain  amount  of  bearing  ha^  been  pre-icrvcdp  the  function  ol 
iht;  orgjin  may  be  Mill  ftirlher  improved. 
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Trcatmentp— But  littk  can  be  done  to  prevent 
stOEi  of  tlic  meningeal  inHamnialion  to  the  labyrinth-  With 
the  development  oi  the  hypcracusis  it  is  wise  to  apply  cold 
locally  to  the  mastoid  process,  while  at  the  same  time  Irtt 
bloodletting  is  advUablc;,  provided  the  genemi  condition  ni 
the  patient  will  admit  of  this.  Free  catharsis  should  zho  V 
nt>tain(r(l  11  ihcr  gcnieral  CTiiidhliiri  <U)CS  not  ia>ntr;iiEi<l]<^Ii?  it. 
If  our  efforts  arc  uniucccssrvil,  nolhmg  ain  be  done  until  (he 
acute  symptoms  have  subsided,  after  which  the  reduction  of 
labyrint liitic  pressure  by  the  use  of  pilocarpine,  cither  H- 
ministered  hypodcrmically  or  by  the  mouth,  is  nhvays  advis- 
able, and  is  frequently  followed  by  favorable  results,  This 
is  Irtc^  although  the  patient  mav  not  present  for  treatmcTit 
until  a  considerable  periled  after  the  atiack  of  meningitis,  and 
where  a  careful  eicamSnatitm  seem»  ta  indicate  that  even  > 
small  ptjrh'on  wf  the  cochlea  h^s  escaped  deslrurfion,  the  alil- 
ity  of  tlic  oij^aii  can  usiully  Ijl-  iiupioved.  In  adiJiliou  lo  liit- 
pilocarpine,  sirychnine  in  large  doses  is  an  agent  ol  considcr- 
nblc  value  in  preventing  a  rapid  degcncraiion  of  the  nerve 
fibres  in  the  trunk,  from  Ihc  changes  which  have  taken  pbce 
in  the  labyrinth.  When  I  he  acute  symptoms  have  completely 
subsided,  exercise  of  the  organ,  cither  through  the  agency  of 
the  human  voice — aeonverialion  tube  b^iu^  uscJ»  if  necessarj 
— or  liy  iht^  employment  of  Mmie  mftfrurrient  1ia>ied  upon  ihe 
principle  ol  tlie  phonograph,  may  still  further  improve  ilic 
hearing.  It  is  to  be  specially  remembered  that  both  dynamic 
nnd  thcrapeulic  measures  must  be  continued  for  :i  lon^r  period 
in  order  to  be  of  the  least  value,  and  any  slight  gain  is  lo  be 
looked  upon  :i£  encouraging.  It  is  wise,  in  case  pilocarpine 
is  to  be  administered  for  a  long  period,  to  occasionally  stop 
it  altogether  for  an  interval  of  one  to  three  weeks,  after  whicJi 
it  is  iti  be  re^uincil,  beginning  with  small  di;ses>  The  general 
condilian  of  the  patient  must  always  be  kept  as  near  norma) 
as  possible,  and  all  condftidns  arc  to  be  avoided  which  di^urb 
the  iabyrinthine  circuhiUon  either  directly  or  indirectly. 
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Pathology. — Meningitis  of  the  noncpidcmic  type  may  pro- 
duce secondary  changes  in  the  labyrinth  in  the  same  manner 
as  the  epidemic  form  of  the  disease.  A  traumatic  meningitts 
i«  iisu:i]iy  lot:iili2ed,  and  conseqticnily  the  labyrinthine  In* 
volvrnient  is  iinilaleral  as  a  rule,  [n  :i(Jilitioii  lo  dit«rci  exten- 
sion through  the  labyrinthine  aqueducts,  the  function  of  ajdi- 
tion  may  be  interfered  with  cither  by  direct  pressure  of  the 
products  of  inHammation  upon  the  auditory  nerves  tnink,  or 
by  the  involvement  oi  the  nerve  sheath  itsell  in  Ihc  process, 
or  by  a  localixed  meningitis  over  the  cortical  auditory  area. 
When  the  i;ibyriiith  is  the  scat  of  the  lesion,  the  process  differs 
(rom  that  met  with  in  the  cintieniic  vurieiy  of  the  disease,  in 
that  it  U  lcs%  extensive  and  seldom  leads  to  the  complete  de- 
struction of  the  parts  within  the  bony  capsule.  Pressure 
upon  the  nerve  trunk  causes  degeneration  of  the;  nerve  fibres 
according  In  well-known  physiological  laws,  but  seldom 
cauec^a  destruction  of  all  the  fibres  ol  the  trunk,  A  cortical 
IcsCon  presents  essentially  the  Aame  characceriitics  in  that  the 
entire  sensory  area  U  seldom  destroyed. 

An  idiopathic  meningitis  Interferes  with  the  auditory 
functinr  in  I  he  Nnnie  manner,  fhr-  rx;irt  pathological  process 
depending  upon  the  location  of  the  inlracrainal  lesion. 

Symptomatology^ — The  sym[jtijnis  will  vary  according  to 
the  particular  hicaiion  of  the  meningeal  inflammation.  Where 
direct  extension  lo  the  labyrinth  occurs,  subjective  nobes  of 
varying  intensitVf  moderate  or  severe  vertigo,  and  a  varying 
degree  of  impairment  of  hearing  are  present-  The  severity 
of  each  iii  these  i^mptomB  will  depend  upon  the  extent  to 
which  the  labyniiTh  is  invadi-d.  Where  the  trunk  of  the 
Dcrvc  is  attackcil  the  simc  conditions  arc  present,  although 
bene  the  Aiuditory  impairment  is  the  prominent  symptom,  and 
ts  usually  most  pronounced  tor  the  middle  notes  of  the  sc;tlc 
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perccpdon  for  high  and  low  norcs  being  i;tir\y  wHI  prx-srrvrd 
In  cither  cast  ilic  hnpairmcni  of  fuiuriioa  1%  utiiUiferal,  ihe 
opjuwiie  organ  rc-ni^iining  pcrfrdly  hcallhy. 

Mcmik^ilis  over  the  convexity  of  ihc  brain  involvinj^  the 
cortical  [KTCcptivc  Area  tntcrfcrcit  with  the  {unction  ot  both 
ears,  the  delect  bein^  mo»t  mcirkcd  upon  the  side  opposite  to 
the  conical  area  involved, 

U  the  ^ifFeeiJnn  U  labyrtntlihie  there  l«  but  liitk  tendency 
to  ain  incre:i«c  in  the  symplDmi^,  bol  rather  to  :i  sp(>nt:Lneou« 
retrogression.  Where  ihe  nerve  trunk  or  the  cortical  een- 
tre»  are  the  jiarls  primarily  involved,  the  symptom.^  incrrssc 
or  diminish  according  as  the  mcningiiis  becomes  more  di(- 
iusc  or  yields  to  appr^priAlc  therapeutic  agents.  In  irau- 
tnatic  ca»c5  the  area  alTected  may  be  so  located  a%  tocauM 
an  intcrlcrence  with  e<iuilibnum  ;iliine,  the  hearing  remain- 
ing intact,  whilr  tinnitus  i&  absent.  Another  symptom  quite 
ctiaracteriitic  Ls  the  deveUipineni  of  hyperacusis  or  dysacu^i:^ 
this  Utii-r  f^vmptrim  rorrrsponding  to  ihe  familiar  ocular 
dtsuirliancc,  phoio phobia,  sti  cliaiactcriiiiic  (A  jncnii^eal  in- 
^  ffnnimation^ 

Lesions  involving  (he  cortical  area5,  or  the  paths  of  com- 
munication within  the  brain  itsell,  produce  the  quite  cliar- 
acteristie  symptom  of  word  deafness:  the  sound  is  hcnrd  but 
ts  not  interpreted,  or.  i(  iiiteqjrcted,  is  recogniijed  impcrJeCtty 
or  slowly.  A  somewhat  similar  condition  presents  wheti  ih 
trunk  of  thr  nervr  'ik  involved,  on  account  of  ttie  inlerferenc 
with  the  middle  portion  of  the  miisicral  scale.  As  this  por- 
tion of  the  register  is  the  one  ortiinarily  employed  fn  conver- 
saiioiiai  speech,  the  power  of  inlcrprciing  language  is  sonir- 
what  perverted,  especially  when  the  convcrsiition  is  general 
Complete  deafness  ior  any  pnrticular  word  or  cf>mbination 
of  soundB  does  not  exist,  however,  but  simplr  tmpGirmeaU 
Again,  as  we  shall  ^ee.  the  complete  functional  cyaminalion 
of  the  case  enables  us  to  distinguish  with  coni^fderaMe  tx- 
actne^s  bL-twern  the  two  conditions.  While  *t  labyrinthine 
IcsJun  in  the  r^jirly  -ftliige-*!  i*  charartrnVed  by  di^tres^Jiig  tin- 
nitus, any  iEtnammation  o[  the  meninges  whirh  t::iuw"s  HtJu-r 
pressure  upon  the  nerve  or  upon  the  cortical  perceptive  area 
docs  not,  as  a  rule,  present  this  characteristic  Where  pres- 
sure i*  exerted  upon  the  trunk  of  the  nerve,  atrophy  take* 
place  <iuile  early;  henci^  any  noite  which  mav  have  been 
present  m  the  incipiert  stage  may  disappear;  and  the  same 
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t9  true  where  tlic  lesion  ift  coMicnL  The  future  piogicss  of 
Ihe  case  wilt  depend  upon  the  intracranial  cliaii;^-cs  ihc^ceU. 
In  Iraumalic  meningitis  the  dUappcarancc  0/  the  acute  local 
legion  will  either  be  followeci  l>y  a  rapid  dccrc.isc  in  the 
siymploms  if  the  pn^clucts  of  the  intlamniaTion  arc  absorb ed» 
or  the  ccndition  may  remain  permanent,  there  being  no  tend- 
cnc>"  ifit  j>nigresMoii.  This  is  Inn*  of  lh(>j;r  CJises  wficre 
cither  iin  cjiidLiriil  nr  cerrtjral  abscess  docs  not  folldw.  If 
i;ithcr  of  ihcsc  coudilions  is  prescni  the  symptoms  increase 
its,  the  localized  collection  of  pus  becomes  augmented  in 
volume. 

DJagnosLB.— Our  dbgnoBis  will  depend  upon  the  history 
either  of  a  iraumatfein.  or.  in  idinpaihic  cases,  of  svmptoms 
Charuet eristic  of  meningeal  inflrimmation.  f-xamination  by 
mean^  ol  the  speculum  will  reveal  the  part*  in  a  normal  con- 
dilion.  or.  hi  the  case  of  injury  to  ihe  head,  there  nifiy  be  evi- 
dences ni  rupture  of  the  mcnibraoa  tyniimio ;  and  it  niuM  be 
borne  in  mind  that  when  lhe»c  M^ns  arc  present  there  is 
more  difficulty  in  determining  the  nctual  condition  oi  the 
perceptive  apparatus  on  account;  of  the  tympanic  complica- 
lioD.  When  no  middle-ear  legion  exists,  a  determination  of 
the  exact  portiim  of  the  perceptive  tract  involved  depend* 
entirely  upon  the  Eunctionji  c-^tiimiiLation  and  u^un  ilic  ante* 
ceilrnr  hi^lory. 

Fumftt/fitt/  /: Jit mrntr/sof/.'— Where  (he  k^sion  is  Iflbvrinthinc, 
the  lower  lone  limit  i*  usualiy  norinai,  the  upper  tone  liotil 
mtich  lowered,  bone  conduction  very  slight  ornbsent,  while 
the  impairment  of  hcarin;^  for  the  conversnitional  voice  is 
rclaiively  less  than  that  for  hi^h  pitched  s<iunds.  If  the  lesion 
is  so  extensive  as  lo  cause  impairment  for  the  conversational 
Toice,  ihi*  i*  seldom  of  a  moderate  decree, but  the  deafness  is 
almost  ;Lbso] lite.  Paracusi!!^  Willivii  is  ab^trnt.  AjlifKiLd  ^-ikU 
to  hearing  do  not  improve  the  auditory  power,  and  the  pa- 
tient become*  trreatly  failgucd  after  alTempiini*  lo  exert  the 
power  of  audition  Jor  any  considerable  [itrind.  the  hcaria^ 
bcoominfr  rapidly  worse,  and  evidences  o\  severe  mental  eser- 
tion  mardfe?it  tbeimtelveH.  The  reaction  to  the  t^alvanic  cur- 
rent reveals  usuaUv  a  condition  of  marked  h\  pcr:rsihesia 
when  the  lesion  is  recent.  In  case*  of  long  vtandin^  this  con- 
dition may  \w  rpj>l;iiy?d  bv  one  nf  lorpidiiy.  When  the  Irunk 
of  the  nerve  is  pressed  upon,  the  upper  and  loiver  tone  limils 
vary  but  little  from  normal-    The  notes  of  the  middle  regi»lcr 
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nm  poorly  hc.ir(!t  and  bone  coii<!uct]on  in  either  Abf;ent  or 
diminished  (o  a  rrwrkcd  csclcnt-  In  tt^sling  bone?  conduction 
in  these  case*  several  luniag  fork*  of  diffcrt»j  piicli  fihotilcl  be 
U5cd»  since  the  nerve  in;iy  react  perfectly  lo  forlts  of  one 
pilth  ^hilc  it  docs  not  respond  to  others.  The  cIcctricaL  re- 
action hIjo\v5  a  pcrsbtcnt  hypcncsthctic  condition,  the  deg:ri 
cl  hypentsihewa  varyiag  but  little  on  succeeding  days,  and 
beinff  replaced  by  one  ol  torpidity  in  the  late  st^iges  only. 

When  the  conical  ccnirc  is  implicated  the  presence  of  tonAi 
j(ap*  i*  a  charncit'Tiitie  symptom.  The  irio^i  certain  ex'idencc 
of  iiiuolvenirnt  ni  llir  conical  aTrn.  however,  is  the  appearance 
ol  word  deahiesi.  Tl»c  ]iaiieut  hears  isolated  Mjund^  arwi 
even  spoken  word**,  but  finds  it  impossible  to  repeat  spokcii 
word*  or  to  correclly  interpret  their  meaning.  N^uraUy  ihc 
lesion  is  bilateral,  although  the  impairment  is  more  marked 
upon  ihc  side  opposite  the  involved  area.  Bone  conduction 
in  thc^e  cases  i«  diminished,  btit  seldom  absent  on  account  of' 
decussation  of  the  fibres.  The  tone  gaps  may  be  present  in 
anv  porliou  nl  the  Miale.  The  galvanic  cairrcnl  may  reveal 
hyperEcsthcsi-i  or  some  other  deviatioii  from  the  noMiial  stand- 
ard, 3uch  as  a  reversal  uf  the  normal  I'caction  fiHinula,  ora 
paradoxical  reaction.  This  latter  term  is  used  to  de&ignatc. 
the  condition  in  which  stimulation  of  tbo  origan  of  one  side 
produces  phenomena  on  the  op[x>site  ^ide.  The  concomitant 
symptoms  ordinarily  are  sufTieienily  marked  to  confirm  the 
dia^no^is  in  cases  where  cortical  involvement  i*  SLis:pectctl. 

Prognosis. — U  we  exclude  niernn^fii^  due  to  ab&ccss  af>d 
inlracranial  tumors,  the  pn:>cess  is  not  progressive  En  ca«ec 
where  Ihc  lesion  remains  intracranial.  In  the  s;inie  manner, 
although  to  a  Icsft  degree,  an  extension  to  the  labyrtnlh  seU 
dom  presents  this  tendency,  the  process  bein^  limited  lo  tbc 
immediate  area  first  involved. 

In  rendering  an  opinion,  therefore,  we  may  confidently 
state  that  the  hearing  will  improve  Tether  than  diminish  at 
age  advances 

Treatment — Tn  the  acute  slngt^  our  measures  of  treatment 
are  confined  to  those  directed  toward  mcnuigral  inflamma- 
tion. After  the  acute  stage  is  past,  if  the  lesion  is  Uby* 
rinthine,  the  administration  of  pilocarpine  hastens  the  absorp- 
tion of  the  cfiitsion  within  the  Uibyrinth,  and  causes  a  nip:d 
improvement  in  function  provided  complete  destruction  has 
not  taken  place.     From  the  well-known  action  of  the  iodide 
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ttum  on  recent  Inllummatory  exudates  it  is  well  10 
this  drug  wilh  ihc  pilocarpine  in  modcr:itc  doses. 
Where  the  lesion  is  intraernmal,  the  administration  of  iodide 
oi  [tota&^iuJD  for  a  considerable  period  in  itiodcraie  doses  U 
probably  ihc  best  means  al  our  comm:knd.  Coincident  with 
this  we  may  give  strychnine  in  the  fonn  of  ihe  sulphate  or 

Kulr^atcf,  beginning  whh  small  doses  and  incrritMng  ihf  aniniinl 
o  the  point  of  tuk-rance.  It  lunst  be  remembtTed  that  the 
administration  of  strychnine  should  not  be  begun  until  fill 
acute  symptoms  huvti  disappeared.  In  ca^c^  o(  ii]tr;icr:Lniat 
involvenient  thcC'nrc(ul  and  systcmntic  use  0I  sometipparatus 
desifEnod  to  moderately  stimulate  the  auditory  nerve  by  so- 
n<.>roiJs  vibraliiins  U  ui  undoubted  value.  The  pnrticubr  de» 
vice  is  of  but  little  importance,  and  may  vary  from  a  simple 
cuftvcrsation  tube  to  a  more  cumpUtiJied  inslruniL-nt.  U  is 
irn|H>r1;iiiI  that  tlir  Mfmijl:ilic>n  of  ifie  tjervr  in  lh!«  manner 
shall  not  be  carried  loo  far,  as»  where  it  is  too  proJougcd,  the 
Eunclion  of  the  nerve  U  blunted  rather  thai)  preserved. 
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7!IK  HFFI£CT  OK  niSl':ASF:i  OF  TIIK  OCKERAL  NERVOUS 
aySTTEM    UPON  THK    I'ERCKITIVE   MKCIIANJS>L 

We  li.ivc  already  considered  the  result  of  ihc  acute  in- 
Raimmitiprv  coii<Utions  mcf  wiih  in  ihc  mc^^n^c^  and  there 
txmaitis  for  discussion  those  affections  uhich  arc  character- 
ised by  drt^nerativc  chanties  in  ihc  varioua  parts  of  tlu 
brain,  Thc*c  are  cerebral  congestion,  apoplexy,  cerebral  cm- 
boiism.  crdartcntii,  cerebral  tumors.  disseminalc<l  scicroMS, 
and  tabc*  dontali*.  Front  iJic  locaiiun  ni  ibc  conical  audv 
Inrv  ct'nfnr-s  Axttl  the  fa*i  thai,  carli  Midilciry  tirnlrc  rrcriveN 
fibres  Irom  the  labyrinth  of  cither  side, nny  cortical  icsion  must 
be  bilateral  and  exTcnsivc  to  (>roducc  absolute  dcalness  upon 
cither  side-  The  crt^Mng  ol  the  auditory  fibre*  lakes  place  in 
th€  medulla  in  the  region  of  the  olivary  bodies,  and  an  intra- 
cranial  legion  upon  one  side  coutd  only  prociuce  total  deal' 
ne«s  ir  one  car  when  tiivmied  between  the  foramen  of  exit  ol 
the  auditory  nerve  and  the  cor rcspon ding  ollvarv  bndv-  A 
tumor  at.  lire  b-^se  of  the  skull  ini^hl  (Ki%%iblv  producr  ihin 
cffccLlait  wr  find  lli.it  n^oplasnin  ^^-Idom  occur  in  this  rtgimi 

Invcsiigaiion  of  cases  of  cerebral  haemorrhage  and  o(  cm* 
bolLsm  shoiv  that  in  comparatively  lew  instances  is  the  or^:aii 
ni  hearing  afTcctt-d  to  a  perceptible  decree.  Even  if  the  cen- 
tre upon  one  side  is  brgely  destroyed,  it*  place  i^  supplied  by 
the  corresponding  area  in  the  oppoijtte  cerebral  hcfnisphcre. 
and  the  iniimirmtnt  in  function  j£  bnt  slic^ht^ 

The  symiitoni  niijst  chaiTicteri*lic  of  a  CQrtioil  lesion  b 
known  as  "vrurd  dciofnesH"  Here  wordft  arc  lieard  but  not 
understood,  the  patient  simply  obtaining  the  p;cnercil  impres- 
sion ot  sound  without  being  able  to  interpret  it,  A  ^ubiec- 
tivo  symptom  clinracterisUc  of  the  cortical  involvement  15 
the  presence  of  certain  complex  auditory  impre*;sion9  or  hnl 
luclnations,  The  patient  seems  to  hear  voices,  ihe  con^-enii 
lion  either  being  directed  to  him.  or  he  may  simply  be  the 
listener.     Among  musicians  thrv  h.tlhiciUfitions  iray  assume 
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Ihc  chnmctL-r  oi  w<:ll-kiiown  musical  Bclcclions  performed  by 
an  orchestra.  Tlic  sufferer  13  able  to  loiluw  cacti  ia&irumcnt 
aft  il  performs  iU  special  part,  nnd  U  irac|uentiy  tormented  by 
ihe  impression  ihiit  one  or  marc  is  sligKily  out  of  tune.  The 
c^acl  paibolugical  condilion  in  the  cortcv  exerts  but  llltlc  in- 
nu4fnc:ie  upon  ihc  syniptiiiti^,  uml  may  be  eicher  crongc-KliVe, 
haMHorihagic*  degcticrAiivc,  sclerotic,  or  neoplastic.  Trans!* 
li>ry  subjective  disturbances  id  tbis  character  aic  probably 
due  to  either  cerebral  congestion  or  antcmin.  The  posMbil- 
ity  ol  [ocEitinp:  ^  pathological  process  within  the  briiiin  itself 
depends  upon  the  presence  ofassocimcd  nervous  symptoms 
du«  to  the  coincident  invotveirtent  of  conti^uoui;  areaft,  wbite 
at  ihe  same-  M'me  an  (;x:imin:ition  of  the  e.ir  rrvcMls  the  om- 
dtieiitig  mt'Lhiinism  in  be  if^  nearly  a  normal  condicioih 
■  In  t;ibes  dorsalis  the  chnngrs  which  bavc  been  recogni/cd 
consist  in  an  extension  nf  tlic  sclerotic  process  to  ibc  auditory 
nerve  itself,  or  to  its  centres.  Il  is  cliaractcrislic  of  all  allcc* 
lions  of  the  acoustic  rcrve  trunk  that  the  eiecCnc  excitability 
iit  increased  until  dec;encrativc  changes  arc  so  far  advanced 
that  the  function  of  the  ear  U  entirely  lost  A  permanent 
hypcricsthe^in  of  the  nerve,  therefore,  is  strongly  indicacivt' 
iti  tntraLTani:tl  disrate  if  peripheral  irritation  cnn  ]x  excUided 
in  tlie  givrii  easr,  Tfic  |j*jrti<in  nf  the  musical  scale  most 
pfleUcd  is  usuatly  the  middle  notes  oi  the  rcgi5ter.  the  upper 
and  lower  l*>nc  litnifs  being  norinal.  Where  the  cortical 
ureas  nre  involved  Ihe  same  hypenvslluMa  may  be  met  with. 
IAs  distinguished  from  labyrinthine  lesion,  any  change  in 
*hbyrinthine  pre?;snrt^  brouglit  about  by  ariilkial  means,  such 
U  fnflacion  ol  the  tvmpanvim,  will  exerl  hut  liulc  inllcienee 
;ipon  the  perception  of  sound  thnnigh  the  bon*rs  nf  the  >,linil. 
Bin  bbyrlnlhinr  clixra^ie,  llic  disUulwinee  from  labyrinthine 
^>rcssure  brought  about  in  this  vv.iy  usually  diminishes  bone 
ciindiiction.  It  is  also  to  be  remembered  that  until  n  high 
degree  of  ,-itrophy  hu>  been  reached  hone  conduction  is  pre- 
:rvcd  when  the  symptoms  arc  due  to  an  intracranial  prowih,* 
In  discufuing  the  symptoms  in  the  previr>u#  |>age»  we 
eorfincd  nnr>;elvc^  to  the  hypothesis  that  the  irira- 
llnl  process  was  confined  lo  the  i-crehrum.  When  the 
rrebelliim  is  hivolvtil,  disturbance  of  equilibrium  occurs,  In- 
icr  with  nat^»ea.  while  tberc  may  be  no  impairment  in  th« 
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hearififf.  Chan^^  in  the  trunk  ol  tbc  ncrvc  may  ffiv<;  ri&e  tr> 
disturbances  of  equiUbriun].  as  wdl  as  to  subjective  dqUcs 
and  imp,'^irm*-nt  nt  hc;irirTg- 

Practicdlly  the  cliA^^no&i^i  in  thtnc  c^if^rs  dcpn^ds  more 
iipim  thff  aNMictatc'it  s)iii|iti)iiL^  chatactcrisilc  oi  Uic  ^cnerjil 
nervous  afferction  than  u{>on  the  aurul  manifestations.  The 
absence  of  &ny  evident  condition  within  cither  ihc  conduct* 
in;:  mechanism  or  labyrinth  whicli  is  capable  of  producing: 
th«  symptoms,  while  at  the  f^ame  time  Uie  evidence  of  the 
gcn<-rai  nervous  affection  ii^  marked^  i*i  the  chief  aid  to  diag- 
nosis. 

Ri'gJirJiiig^  iLit'(Iicalit>n  but  Iililc!  i^u  lir  saiJ.  Thr  chicrf 
indications  for  treatment  will  be  furnished  t>y  tlic  general 
nervous  disease.  U  Ltic  aural  symptoms  are  pronounced, 
they  should  be  trc;ited  according  to  the  d]rE:ction5  already 
fjix'cn.  Far  the  subjective  noises  the  bromides  will  ustially  be 
found  most  efficacious.  If  there  arc  evidences  of  faulty  iiuiri-^ 
lion  of  the  nerve  tissue,  strychnine  in  large  doses  *'ill  often  be 
nf  Ijein-fil  in  prfve-nHng  thetot^l  low  of  funcrion.  From  ihc? 
possibility  of  ."v  specific  (aiiil  laige  doses  of  the  iodide  of  |hj- 
tassium  should  be  j^iven  in  any  case  if  there  i»  evidence  ui 
iniracrani^l  involvement. 
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CHAPTER  XL 

AtTKAL  AFFECTIONS  COMPLIiJATlNG  THE  ACUTE  INFECTICUS 

UISICASES. 

Wf  have  already  ci>nsidcR-cl  ihc  change*  wliich  may  lake 
place  in  the  perceptive  portion  ol  the  ;iuilit<iry  mccbantsm 
Iroiii  the  acute  Infectious  diseases,  Jn  addition  to  these,  :hc 
c^mduciinji;  nj>punLtLis  is  a  frequent  site  of  patholo^ticfil  condi- 
lions  Irom  the  same  causCn  In  a  niajurity  of  cnses  the  ueute 
infectious  dliicase  produces  an  inflammation  of  thcmiddlecar 
when  tliiii  nrgan  of  special  sense  is  in  any  way  involved.  It 
may  t>c  staled,  fis  a  gc-iRMal  rukMhai  the  ncvtrity  oi  I  he  inHnm- 
matii>ti  vk'ilhiii  the  l^oipnnum  corresponds  in  degree  to  that  of 
the  exciting  cause.  Thus,  in  the  milder  exanthemata— such  as 
mcaalcn,  variceHa.  mikl  influenza,  and  in  muitip^ — an  alTection 
of  the  middle  car  is  usually  conhned  to  the  Jowcr  portion  oj  the 
cnviiy.  constituting:  eiihcr  a  tubal  catarrh  or  an  acute  catar- 
rhal otitis  medi;!.  Jl  nipture  of  the  drum  rtiembrane  takes 
place,  the  discharge  is  serous  or  sero-mucous  in  character, 
;itid  only  becomes  purulent  bv  infection  from  without,  In  the 
luoic  sever e]nfecliuu!«<Jiseasr%^Hudi  ussevt-rtcjLsrstjf  ruinrob, 
*(c;irbtiria.  variola,  typhus  fever,  and  diphtheria— the  infection 
is  more  virulent,  and  here  tlic  conncctivc-lissue  structures  arc 
tlic  chief  Kcat  ol  involvement.  In  other  word^,  the  otitis 
n)edi;i.  which  eomplicntes  the  diseases  just  n^med,  h;i5  its 
origin  in  the  upper  portion  of  the  ivtnpanic  cavity,  and  con- 
stitutes in  reality  a  ccllulitla.  This  cellulitlsL  follows  the  course 
ty|>icul  of  ftuc^i  a  pnicc-V«  in  any  |H>rtiun  of  the  Tx)dv%and  very 
qtiickly  n^stdts  tn  extensive  tiwiir  necrosis,  the  sofi  structures 
breaking  down  with  the  foiroation  of  pus.  while  after  a  com- 
pvatirely  short  interval  the  contif^uous  bony  structures  be- 
ootne  aflected  and  rapidly  di£Or);^nixc.     It  is  probable  that  in 
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a^ven  case  I  ho  scleclion  of  The-  Inwt^r  iir  upper  pnrlion  of  the 
tympanic  cavity  as  the  srat  (if  pniccss  depends  ctitirrly  upim 
ilic  dtgicc  of  infccljoii  ralhcr  than  upon  the  selection  ot  any 
parlicubr  regi**n  by  viirious  organisms,  the  lower  poni^jn 
being  involved  in  the  milder  cases,  while  the  upper  pan  is 
attacked  id  ttie  more  severe  forms  of  inEectious  disease,  Elac- 
teni>li»gi<::Ll  investigation  goe^  to  nhow  thai  the  gerna  charac- 
ceristic  of  the  paniciilar  disca^^c  is  Tiot  so  much  the  c»ti«?ol 
the  oiiti*  medfa  as  are  ihf  haclcria  of  suppurstit^n,  and  th?t 
the  number  of  thc^c  lasUnanicd  germ*  pre^nl  dc|>cnd!t  en- 
tirely upon  the  dc|;frcc  of  systemic  infection. 

It  may  accm  ihai  ihia  line  is  roihcr  sharply  drawn,  as 
mnny  unscs  present  in  which  at  iirst  it  15  almost  impOHHiblt;  to 
reconcile  clinical  experience  with  thif  theory*  A  careiul  ttud v 
of  many  cases  has  convinced  me  ihal  where  these  aratomical 
boundaries  arc  iransgrrs&ed  this  departure  i«  ahr;iy<t  niarlctrl 
by  a  cLirrespoiidinjT  change  in  the  general  symptoms  of  the 
palienL  Thus  in  r-pidt'mic  innuen>ra  of  a  mild  l^pe,  or  in  a 
mild  cnsc  of  measles,  we  should  expect  the  loivcr  portion  ol 
llic  tymfjaniim  to  be  involved,  the  characteristic  sipns  bein^a 
comparatively  »]t^'ht  ami^unt  ol  pain  in  the  CAr,  ol  »hort  dura- 
tion, and  cfuiekly  followed  by  the  ef^nsion  of  scrum  orscrf»- 
mucvis.  Where  the  quanlily  of  fluid  is  not  sufficient  10  cau*t 
niptLire  of  the  nicnibrana  lyrnpani  the  fluid  may  retrain  in  the 
middle  ear  fur  ;i  considerable  length  of  time.  During  thi* 
period  the  temperature  will  remain  intnlrralcly  trlcfv^tm),  m 
may  reach  normal  if  the  procewi  is  entirely  quiescent.  Sud- 
denly the  tcmpcmturc  rises  rapidly,  the  patient  exhibits  con- 
siderable prostration,  and  the  pain  in  the  ear  rciurtis  ,\n 
examination  will  now  reveal  th:it,  in  addition  to  the  etiusion 
already  present  in  the  lower  portion  of  the  tympanic  cavilt. 
there  are  urmistakablc  evidence*  of  involvement  of  the  vault. 
The  fluid  in  the  middle  ear  h  a  ciihiire  medium  which  favort 
the  dcx'clopmrnt  of  pathological  iKicleria,  ^nd  if  these  arc  «lil1 
present,  iuvasiaii  of  the  upper  poiiion  of  the  cavity  may  take 
place  at  any  time.  In  the  s.imc  manner  those  cases  where 
the  process  at  hrst  seems  confined  10  the  upper  porttott  ol  the 
cavity,  but  docs  not  t:o  on  and  rupture  through  Shrapndl's 
membrane,  may  remain  quie^^cent  for  several  days,  the  tern 
peratiire  becoming  normnl  and  the  pain  in  the  ear  disap- 
pear, although  [he  local  manlfeslafions,  such  a8  redness  above 
the  short  proc:ess  and  above  the  anterior  and  postrrior  liga< 


SV\1PTOMATOT.Or-Y, 


593 


ruCTitSj  still  cnrlimic*,  A  suddm  rise  of  trmpf ranir<?.  with 
^lin  in  ihc  aETtclctl  cirgnn,  is  ikccoinparUL^d  by  a  bulging  of  the 
entire  posterior  i|ua(ltant,  ani)  ;i  nipid  exLcnMun  of  tlic  redness 
to  Ihc  region  of  the  mcmbrana  vibranSi  Merc  the  products  oi 
iiiflammation  have  passed  into  the  atrium,  ioilowing  the  long 
process  of  the  tncits  ;  and  the  involvement  of  the  airium  Js  to 
be  looked  upon  as  a  secondary  infection,  giving  ri?^e  to  distinct 
lyinptoms.  It  is  scarcely  nccc^snry  to  call  to  mind  the  clinicnl 
im|)ortarice  of  ihc  facts  already  stated  when  we  remember 
that  any  tnflnnimatEDEi  in  Ihr  upper  piirlnm  of  the  tympjnic 
cavity  alwa>a  constitutes  a  disease  uf  considerable  gravity, 
and  one  which  demands  prompt  mcaHurcs  for  ilA  relief,  while 
an  inflammntion  uf  the  atrium  is  comparatively  simple  if  we 
can  conlinc  it  to  this  region.  According,  then,  a^  our  gen- 
eral disease  is  mild  or  severe,  we  may  predict  with  consider- 
able certainty  a  corresponding  degree  of  anr;d  inv<ilvement- 
Thc  exact  method  of  dealing  with  these  conditinns  has  ;ilready 
beer  sniTieietilly  diLitt^d  upon. 
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AFTER    X: 

AURAL  AFFECTIONS  DKPKNJn^NT  UPON  CHROKtC  VISCERAL 

CONDITIONS, 

In  gcncml.  wc  m:iy  sUte  thai  any  changts  within  ihc  vis- 
cera produce  dUturbanccs  referable  to  the  car  chiefly  from 
their  effect  upon  the  jjcneral  venous  circulation.  Where  the 
venous  How  Ihrotigh  ihe  liirger  vi>ic«-T;i  w  i>1>«tnic1crl,  a  d:iin- 
ming  back  of  the  return  current  from  the  internal  ear  results. 
icatHn^  in  lime  to  a  dil^talion  of  the  vcnons  channels  within 
the  auditory  nppaniius.  Thij  is  pariictdarlj  iruc  oi  the  laby- 
rinlh.  cind.  n^  nlrcady  mentioned,  constitutes  &  common  cause 
of  labyrinthine  congestion,  Within  the  middle  ear  or  within 
ihc  meritu-';  corresponding  changes  may  occur,  as  evidenced 
by  an  increased  vascularity  in  the  pans  and  si  fjrcaier  tor 
ittosity  of  the  minnle  veins, 

NKNltUTlS. 

hi  nephritis,  the  patholof^ical  conditions  found  in  Iheorfran 
of  hcjirin^  depend  boih  upon  tlic  obstrnclion  to  the  general 
venous  circidation  and  also  upon  that  condition  of  the  artcnci 
to  frcqucnll>"  met  with,  Icnown  as  arterio-capitlary  fibrosis 
A*  the  result  of  these  changes  within  the  vessel  waJls,  the  its' 
sues  are  poorly  supplied  wilh  blood,  the  result  being  that  the 
entire  cc*jnoniy  is  in  a  condition  b(."low  the  normal  standard 
of  health.  Tiic  quality  of  the  bltxni  circtdaiing  wilhin  ibc 
vessels  15  also  impoverished,  its  fluid  clemcDts  being  rclalively 
increased. 

Within  the  tympanum  these  changes  in  the  vesscis  and  in 
the  quality  of  the  blood  frequently  result  in  a  transudation 
of  serum  through  the  vessel  walls,  the  lesion  being  similar  to 
that  of  pleural  efTu^ion  in  nephritis.  This  condition  should 
not  be  looked  upon  as  an  iiillEinimalion.  allhough  it  1%  fr& 
quci^tly  called  otitis  media  scrofia.     The  process  is  entirely 
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tiip-f.'h:!!!!*':!!,  niirt  ihe  llmd  is  the  result  of  tr3iiviifT:tTicit^  and 
not  ol  ill)  innttmnicitioii,  Tlie  tliiid  within  the  caviry  way  be 
absorbed  spontaneously,  or  may  remain  for  an  irKkfinitc  pc- 
t^od-     When  the  middle  c<ir  is  in  this  coiuiilioti  it  is  more 

»ii:iblc  to  become  iKc  sent  of  a  mild  catarrhal  mHammatJon 
Eban  under  normal  conditions.  Coincident  with  the  efiTuston 
(here  is  usually  a  partial  or  complete  «teno«i6  of  the  Eusta 
^lan  tube,  due  lo  passive  congestion  of  the  lining  membrane, 
with  a  dimimition  of  atmosjiheric  pressure  within  the  middle 
car.  Tliis  change  favors  the  passjigcr  of  fluid  from  ibr  blnocJ 
vess^rls  into  the  lympanig  cnvity,  and  the  process  leads  to  cficrt 
permanent  changes.     From  ihc  weakness  of  the  vessel  walls 

I  rupture  is  not  uncimimon,  and  hreuiorrhogic  otitis  media*  or, 
more  properly,  hicmato-tympanuni,  15  occasionally  found. 
These  haemorrhages  may  also  occur  in  ihe  external  auditory 
canal,  or  belween  ilie  layers  uf  the  drum  membrane  itself. 
Similar  changi-^  may  i;ike  place  within  Xhv  bbyrinth,  in  one 
case  causing  an  increase  in  labyrinthine  pre^^nre  ellhttr  by  an 
aucmcntaiiun  in  ihc  quantity  of  perilymph  or  by  actual  hem- 
orrhage into  the  lobynntl^inc  channels^  In  the  latter  instances 
the  extravasation  o(  blood  may  destroy  the  end  or^ii  of  the 
auditory  nerve  over  a  given  area,  rendering  it  useless  and  inca- 
pable of  performing  its  function.  This  will  lead  to  {ibsolute 
deafness  lo  the  particular  sound  which  ihfs  portion  of  the 
on:hh-;i  prrcfived.  H;t'mcirrliagic  i"h;inges  in  ihe  shrath  of 
the  auditory  nerve  may  also  complicate  a  chronic  nephiitiv 
The  blofxl  supply  of  the  labyrinth  is  derived  from  several 
channels  and  ht.'nce  the  oeclu'<iion  of  one  of  these  ePercnt 
vessels  misht  take  place  without  seriously  impairing  the  lunc- 
'tion  of  the  part,  the  blood  supply  bcin^;  mai<itniited  through 
the  collateral  circulation. 


MKTA  STASIS. 

An  e\tensive  suppurative  prnccss  in  any  pnHion  of  ihc 
body,  such  as  an  acute  ostcoinycliti*  or  bony  caritrs.  or  necro- 
^tis  located  ia  ary  region,  may  be  the  point  of  origin  of  infec- 
tious emboli.  These  are  carried  through  the  various  circula- 
tory channels,  either  into  the  middle  ear  or  bbyrintli,  and 
their  lodgment  produces  symplotns  dependent  upon  the  shut- 
ting off  of  ihcr  bio*"!  supply  of  the  pans  beyond,  or  by  a  local- 
ised secnnd<iry  infectious  process  which  ihey  excite.  U  is 
not  improbable  that  chrouic  suppuration  within  the  accev^ory 
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(inuscs  of  Lhc  nasal  cavity  is  responsible  Tor  tti^ny  Obacm 
ftumt  symptoms  met  with  in  thcM?  cii^c%.  The  cntniDceofan 
embolus  into  the  blood  current  from  one  of  the  accessory  si- 
•iDscs.  and  its  subsequeiu  pass^^je  into  the  labyrinthine  vesftd*, 
is  the  most  plausible  explanation  of  Che  cat«)t  of  mild  tinni(u5 
and  sudden  impairment  uf  hearing  of  moderate  degree  wliich 
are  fre(|uently  met  wilh^  hi  ijk:cr;tttve  eiuhiuiiditls.  an  in- 
feclion  either  of  the  internal,  miditle,  or  exIrrnAl  r.ir  mny 
lake  place  in  tbc  same  manner,  from  a  dctActimcot  of  the  vcge^ 
tali<m9^on  the  carciiac  valves. 

In  acute  pulm^mary  nlTcctions.  particularly  pncumonb.ftn 
acute  middle  car  inflammatioTi  may  rvsult  irons  the  passaj^ 
of  the  infectious  germ  through  the  blood  current  and  St* 
lodgment  in  the  lymp:inic  mucous  membrane.  It  is  probable 
that  certain  case&  are  due  to  the  entrance  of  germs  ihrmjgh 
the  Fustachinn  tiil>e-  The:  degree  to  which  the  middle  ear  \s 
involved  will  depend  upon  the  scvcnU'  of  tlic  jiulmonary 
prcceM;  if  this  is  severe,  the  aural  in Hfim million  ^ill  be  sup- 
purative, while  in  the  milder  cases  it  is  a  simple  catarrlisti 
tnUammation,  or  may  cea^c  spontaneously  at  Ihe  stage  of  con- 
gestion. 

TUBERCUI-OaiS. 

In  futiei'c'iiliisis,  Ihe  involvemrnL  of  the  middle  ear  is  char- 
acterized by  the  insidious  manner  in  which  the  infeclicn  de- 
velops, Irequcntly  the  first  symptom  which  the  patient  reeo^- 
nizes  being  discharge  from  the  ear,  there  having  been  lui 
pain  or  noticeable  impairment  ol  hearing  previous  to  thi* 
time.  On  examin^ition,  the  entire  drum  membrane  may  be 
wanting,  and  in  some  cases  the  osslcula  themselves  may  have 
hrcome  involvt^d.  Where  the  de^rrnciion  <»f  ihe  membrane 
has  taken  pbce  over  a  limitc-d  area  llie  pcifoiariun  pre^^nl^ 
a  somewhat  characteristic  appcaranec^  It  i%  usually  circular, 
the  edges  arc  thick  and  everted,  and  present,  instead  of  the 
brightred  color  commonly  observed  in  a  simple  perforation 
of  the  membrana  tympant.  a  blue-white,  glossy,  ccdemntout 
appearance  comparable  \o  that  sern  over  the  aryta:noid  car- 
tilages in  larj-ngeal  tuberculosis.  Another  codidiiton  uhich 
is  somewhat  characteristic  Is  the  appearance  of  two  or  mwc 
distinct  pr.rforation-i  in  the:  membrane.  Where  the  ossicln 
are  involved,  the  surrounding  bony  structures  arc  quid^ly 
attacked,  and  the  entire  mastoid  may  be  broken  dowa  even 
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wry  early  period     It  h  important  to  Tccognizo  llic  dis* 

ea«w  in  it&  iiicipicncv*  as  prompt  removal  ot  itic  affected  parts 

§tnaj  check  ihe  pru^ress  and  relieve  to  a  degree  the  syfi- 

'lemic  condiiion  dependent  upon  it,     Usually,  when  the  organ 

ol  hearing  i*  attacked,  the  pulmonary  or  visceral  involvement 

h  an  sifFair  of  m>  much  grc^iier  gravity  than  the  aurvil  afleC' 

Ltioii  as  lo  make  this  latter  I tisi^'iijli cam.     11,  from  the  severity 

n>'  the  syniphims,  ur  in  llic  iiopc  of  stopping    the  progress 

o(  the  affection  it  is  deemed   advisable  to  attack  the  local 

leBJon,  wc  should  remember  that  any  operative  measures  ^ill 

be  pcaily  aided  by  the  administration  tji  those  dru^s  which 

s>ecm  to  exert  a  specific  influence  upon  the  tubercular  pro- 


T 


The  nutrition  of  the    patient  should    be   paritciilarly  at- 
tended to.     CiiKl-liver  oil,  the  hypophnsjihites.  aud  the  vari* 
uii-s  preparations  of  ntalt  arc  all  of  value  in  the  various  cases, 
M\d  much  is  lo  be  snid  in  favor  of  the  administration  of  crco- 
hotc  in  doflcs  of  one  hali  to  three  grains  three  or  four  limes 
HUJy.     While  1  do  not  wish  it  to  be  understood  that  the  tym- 
^^nic  lesion  demands  treatment  in  a  large  majority  of  c;aM-», 
or  that  radical  treatment  directed  to  thU  part  is  adviKtblc,  it 
iv  well  to  bear  in  mind  the  pussthilir  v  tif  sysieinfc  Infection 
from  this  focus,  and  alio  liie  f^ut  llul  tlir  Inciil  priic  cvs  is  sLirr 
to  extend  rapidly,  and  is  hence  more  easily  checked  in  it» 
early  stage  than  after  it  has  existed  for  a  considerable  period. 


Lf.uc^mia. 


In  lcuc»min  a  fnrm  of  deafness  is  found  depending  uptm 

fclhe  passage  of  minute  cells  or  lymph  corpuscles  into  the  Inby- 

rinthinr  thaimrU  (Fig.  ^^^)-  uiirrowiug  then  Lalihrt?  and  in 

,limc  even  leading  to  ,i  cnmplrtc  obliteratiun  of  thtir  lumen. 

Bin  the  early  stages  this  deposit  is  cellular  in  structure :  but  it 

Ihe  patient  survives  the  dijscasc  f«r  a  long  lime.  cn:ani2aiion 

ol  thi3  tissue  may  take  place,  and  the  oblit<;ration  of  the  laby- 

rii^thine  passages  i&  effected  by  an  osseous  deposit,  the  symp- 

turns  depending  upon  the  extent  of  the  local  procew  and  upon 

lis  severity.     Ii  is  recognised   by  the  presence  of  the  j^ea- 

ivral  lcuca?niic  condition,  aud  with  the  sudden  appearance  o( 

deafnr^^  which  grjiduiilly  grows  worse,  together  with  vertigo, 

nausea,    and  sirbjcctivc  noises.     The  f^netional  examination 

reveals  n  leftii'in  of  sound-perceiving appnrntti^  mtherthan  one 
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referable  to  chose  parts  concerned  in  sound  transmission. 
Praciically  nolhing  cnn  be  done  to  stay  lh<?  prugrcss  ot  the 
aSeciion,  our  efforts  at  ireatnient  bcinf;  as  lutilc  as  those  em^ 
ployed  to  ci^fnbat  (he  condUuitonal  itlfectirMi. 


-   ^ 


M: 


Fic,  I  c,a.— Sociinn  ilirnugh  thv  midJlc  lum  of  ihe  cootilt*  Lit  A  caw  of  1eu<:viBi4, 
thowitig  ^Ti  hit  mil  on.  liifBclenitr**)  *'i  U*" ;  A'  K.  Scnii  vn«ibvli ;  SL  7"-, 
ScjIb  tympflTil;  /„  X,  Mtflmrntiim  sjiiniUt ;  A^l'.  StrU  viiruUTw:  .V.  F.. 
Necvc  cvi^auMon  In  the  bmirin  ipiniE^;  f-Ax*  M«mhmnd  tccloha :  4,  Tnntf 
(uir-rel!* ;  m.  h.  Curd'i  rod) ,  <i.  i.  if,  LLmbut  iLjnina  iiiialn;  /.  Cs^ithctiucn  uf 
■ufoDi  ^cirflli?  Inrecniii ;  /,  KfiillicHujii  ^jf  «iku>  ■pimlh  cmerDin  ;  C£'.,  Outer 
eelli  cd^Corli  und  Doiler;  t,  '■  'i  <^uiiiii>'a  «llih 


*  Aich.  flkr  Ohicnhcilk  ,  vol.  mVi.  p.  t^t. 
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Diabetes. 

Tn  *-everc  c&scs  of  diabetes  the  most  cbaractcrisitc  affec- 
tion rcfcfciblc  lo  ihc  car  is  ilic  utcurrcncc  ol  acute  circum- 
scribed cxicjual  ntiiis.  Wbcu  wc  rcmcpibcr  how  prone  the 
diubciJC  patient  is  to  furunculosis,  wc  can  cxplnin  ihc  occur- 
rence ol  the  aiirnl  lesion  upon  the  snmc  ground.  EcHcma  oE 
Ihc  auricle  and  canal  b  also  of  comrwon  occurrence.  Within 
the  tyinpaniim  Ihc^re  is  i^carccly  any  conciilir>n  char^cteri^^lic 
of  diabetes,  although  it  h  probable  that  all  structure?,  includ- 
ing tlioi^e  oi  iht;  middle  car,  are  more  liable  to  attacks  of  £a* 
Jl;trtiinalifm  than  under  normal  contiitions,  Synipliims;  rtrlcrr- 
ablc  to  the  sound-perceiving  ajiparatus  probably  depend  upon 
cither  labyrinthiJic;  Ik^emurrlia^c  or  exlrava.natiun  into  ihc  me- 
dullary or  cortical  centres.  The  repair  ol  any  lesion  sponta- 
neously is  slow  in  these  cases.  When  the  condition  is  an 
>jicutc  inflammatory  one,  ftuppumtion  in  the  rale.  This  is 
:hy  of  note  where  the  mastoid  process  becomes  invi>lved 

isecutivc  TO  an  inflammation  within  the  canal  or  middle 
ear.  Often,  in  ijuLe  ol  the  grealeit  precaution,  prolungcd 
suppuration  occuis;  and  while  wc  should  not  be  deterred 
from  operating  upon  diabolic  patients  lor  this  reason,  cflorta 
to  secure  pcrli;ct  aj^cpifiia  mu^t  be  vigorously  enforced. 

Gout  AN13    RHEITM.STISM- 

Gout  and  rheumaiism  ]>robably  exert  a  greater  Influence 
upon  the  orpfan  of  hearing  than  h  tisvially  supposed.  It  U 
not  necessary  that  the  patient  shall  hiive  ever  been  the  viclim 
of  an  at;ntc  gouty  or  rheumatic  altatk,  the  hereditary  diathet- 
ic condition  bcin^  sufficient  to  induce  pathological  changes 
ivithin  the  car.  While  Ihc  cases  dependent  tipon  B:out  or 
rhct;inati!!;m  as  the  sole?  cau?ie  are  probably  rare,  any  acute  or 
chroDic  inflammatory  process  arising  from  some  other  cau»e 
k  modJhed  to  a  marked  decree  throujjh  these  diatheses. 
Thus  in  numennis  eases  of  mmsLuppuraHve  <)tili*  media  our 
rreasures  for  relief  nay  be  wiih<iui  result  until  internal  medi. 
e^lioii  is  directed  toward  the  correction  of  the  gouty  or  rhcu> 
malic  taint-  In  ihc  canal  itself  a  persistent  eczema  rather 
mild  in  character  is  frequently  met  with  in  patients  Miflenng 
from  a  fcouty  dinthcsia.  Althou^^h  in  itscH  this  inflammDlion 
viould  scarcely  attract  tlie  attention  of  the  patient,  ii  leads  to 
a  condition  of  the  cutaneous  lining  of  the  canal  which  favors 
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Ihe  devclopmcnl  of  vegetable  p:irasUe(;.  Whet*  these  have 
once  g:iiaed  lixij;tucnt  in  the  meatus,  : he  1  oca i  inflanim^iurL 
which  they  excile  by  rheir  |>rcftciicc  is  sufficient  m  prmluce 
marked  iynipturus  from  which  ihc  p;itietii  Kccks  relief, 

Trejttineul  ttl  ihc  local  condition  will  probably-  be  viiiluwt 
avail  utiles  the  gouiy  dutbefkis  is  ol  the  aame  time  borne 
in  mind  ftud  combated.  In  the  tympanum  itscli  wc  find  in 
r^re  inMaticctt  an  innammaiion  o(  the  inlcrossiciitar  arlicula- 
lions  which  i%  probably  rheumatic  in  nature.  The  local  ap- 
pearances arc  confined  lo  the  immediate  region  of  the  articu- 
Jation.  The  pain  U  severe,  the  coiifitiiut tonal  disturbance 
marked  and  fnil  of  pniporlion  Id  the  lot^l  leMcm,  and  efforts 
to  affoid  relief  arc  unsuccessful  until  antirheumatic  drugs  aie 
admiiiiftt.ci'CHL  The  sym]jtoni»  abate  under  thb  plan  (d  medi> 
cation,  and  the  disease  follows  the  course  of  an  acute  articu- 
lar rheumatism  ol  any  oi  ihc  lar^rcr  joints.  It  was  formerly 
aupp<iseci  that  the  E;:outy  diathe^tis  exerted  a  peculiar  influence 
upon  the  development  ol  exostoses  within  the  bony  meatus, 
but  this  theory  has  not  been  borne  out  by  subsequent  invest! 
gation.  Of  ntuch  mure  importanee  i*^  the  inlluence  which 
this  dialhclic  condllion  exerts  upon  the  walls  of  the  btood 
vessels.  Arterial  defeneration  lakes  place,  ihe  vessels  brr- 
coming  rigid  ihrough  the  deposit  of  lime  salts  in  their  walk 
thus  narrowinif  the  calibre  and  so  weakening  ihc  walls  thai 
they  are  eaMly  ruptured  by  any  sudden  increase  in  blood 
pre)»sjre<  These  cdects  are  most  marked  within  the  labyrmili. 
and  jive  rise  to  subjeclive  noises,  giddiness,  and  slight  inu 
palrment  In  hearin;}-  hi  advanced  c;ise«  the  nccurrenoc  ol 
c^ipillary  hemorrhages  nhu  serves  lo  opiain  ntany  oJ  the 
symptoms  met  with. 

Medicinal  St;nsTANCEs. 

The  ingestion  of  certain  medicinal  substances  exerts  a 
specific  influence  upon  the  organ  ol  hearinf;.  Of  these,  the 
mn«t  prominent  Is  ipifnine.  Saltcin*  salicylic  acid  and  i» 
sails  exert  a  similar  inflncnce  in  a  less  degree.  In  gcncril 
these  changes  cmisiilutc  In  mild  cnse^s  a  congeMum  both  H'i 
the  mid<lk  ear  and  of  the  labyrinthine  structurcSn  When  aiii 
drugs  ol  this  character  arc  adminiKLered  tn  cxce^^ive  dosCA 
this  hyperemia  may  lead  to  rupture  of  the  vc-sscls.  causing 
minute  haemorrhages.  When  administered  for  a  long  period, 
even   fn   moderate   doses,  the  chronic   congestion  produces 


MEDICINAL  SUBSTANCES. 


6oi 


stnictuml  chnn^es  particubrlv  wilhiii  the  labyrinth,  which 
do  nol  disnf>pc:vr  even  nitt-r  the  ;idminislr.i!io[>  lA  Ihc  drug  is 
iioppcd.  When  ihc  car  is  in  a  normal  condition  it  is  probable 
lh;il  serirm*  injury'  follrtwiiig  iht*  rxhiliiuim  of  thc^t-  dnig-t  ift 
aini]>;inii:vft)'  tiiri- ;  }>nl:  where  ths^  t'lxr  l-i  ihrr  '^f.u  iif  ;i  crhronic 
inrianiniaEury  process,  or  is  particularly  susccpliblc  to  cir* 
ULLit<jry  changes,  their  u^c  is  to  be  guarded  again*^t.  It  b 
marilcstly  impossible  to  prevent  the  U5C  ol  these  remedies  in 
all  cases  ol  chronic  aural  disease,  but  they  should  never  be 
^vcn  except  in  an  extremity*  and  Then  shotild  be  L'xhibited 
in  small  doses,  and  discontinued  as  ^oon  as  possible.  The 
liabU  o(  prescribing  large  dose»  of  quinine  for  a  cold  in  the 
Ikerid  iT.in  not  \nf  too  slrcm^lv^  pnihiliirf-d. 

The  niociernlr  itse  of  lobaccn  inllurnres  the  organ  of  hear- 
ing but  slightly,  whether  ihc  parts  arc  in  a  ^taic  of  health  or 
disca54r.  It  was  formerly  supposed  thai  its  use  aggravated 
anj'  pre-existing  catarrhal  inHnmmation  of  the  upper  air  tract, 
ind  in  this  way  agf^avated  chronic  affections  of  the  lym- 
num.  The  dan^^er  in  the  xiifC  of  tot>acco  doefi  not  lie  in 
;his  direction,  but  niher  in  the  cfFcci  which  the  drug  exerts 
the  general  nervous  system.  11  Ihc  hahinial  u^e  of  to- 
produces  const itiuion.il  distnrlianres  nfrralile  to  ihc 
il  nervous  system,  there  is  no  question  about  the  advis- 
ilily  of  Mopping  it  at  oncc-  That  it  should  exert  any  apc^ 
'cific  action  upon  the  organ  of  hearing,  while  the  general 
nervous  organism  escapes,  is  exceedingly  improbable,  \Vc 
lay  practically  disregard  any  action  upon  the  conducting 
lechani^m;  ;\nd  if  the  receptive  [lortlon  of  the  aurfllory  syju 
m  sulTers  from  its  habitual  iise<  we  sh,"ill  haic  conlinnatory 
idcnge  froin  Itx  effect  upon  other  portions  of  the  nervous 
tm.  The  particular  region  of  the  perceptive  tract  af- 
is  probably  either  the  nerve  trunks  or  centres  them* 
rlvcs. 
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The  moftt  common  fiincliijn-'il  clwtiirlwrcrs  of  tht-  ncrvt>irt 
sy*iem  which  produce  any  marked  cfftxi  upon  the  organ  o( 
hrt:tring  iirv.  ihusif  kitcnvu  uiidtrr  llic!  tcniiH  ^' nruraslheni.i" 
and  "hysteria." 

Since  the  cxacl  nature  oi  these  conditions  U  at  prcscut 
problems ticn],  the  manner  in  which  they  influence  the  vnrv 
oua  portions  of  the  sonnd-pcrccivintr  mechanism  is  a  mat- 
ter al  conjecture.  In  certain  iiiKCances  neumsthemc  or  hy^ 
terical  p:ttienu  will  presEent  innrked  distLtrbanc«£  referabk  h> 
the  organ  o!  hearing.  These  disturbances  probably  depend 
upnn  soitit  slight  preexisting  paih<>logfcal  condJiioii  \vhicli 
ordinarily  wnuld  pass  unmilitrd.  The  leMon  m,iy  lie  cilhfr 
irt  the  meatus  or  in  the  tympanic  cavity,  and  be  emircly  un- 
rccogni;:ablc  upon  careful  c,Na  mi  nation  ;  but  as  it  conslitulo 
the  point  ol  least  rcsi.^tunce  in  the  nervous  system,  Ihc  mani- 
fcfitation  ol"  a  neurasthenic  or  hysterical  conditior  is exhit>ite<l 
here  rather  tiian  in  another  locality.  The  reason  for  believing; 
this,  is  tb:n  wherL*  a  moderate  affection  of  the  soundcondncr- 
in^  mechanism  exists,  ihc  disturbance  of  funciion  i<  iMit  of  ill 
pn>|}iirliun  Ut  the  f>;ithtilci^t(:al  rnndition  prrsent :  and  in  aiJili- 
lion  to  these  symptoms,  which  arc  c I laraci eristic  of  involve- 
ment ol  the  tranamittin^:  apparatu^t  certain  other  manileft^ 
tions  present  which  ean  only  be  explained  by  the  ribnornta] 
general  condition. 

Nelrastmesia, 

In  neurasthenia  the  entire  nervous  aystera  seems  to  be 
overtaxed  by  even  a  moderaTc  effort;  and  where  the  function 
of  any  one  or^jan  is  impaired,  as  in  the  cases  under  consider!' 
tlon— the  organ  of  hearing — this  impairment  is  magoifted  CO  a 
great  degree.  In  gen<;ral  these  case^  are  characteri/ed  by 
ihc  symptom  which  may  be  termed  "auditory  strain"     lo 
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conversation  with  one  individual  the  patient  hears  fairly  well, 
and  itit  hearmg  is  usually  better  early  in  the  morning.  Aii^ 
being  swbjrcled  to  the  latigue  consequeni  upon  the  c)av*s  ac- 
tivUy.  lh<^  hearing  power  bcc{imc-s  iniic:h  drminlshed,  and  any 
citorl  tin  the  p»"irt  of  ihi^  palicnl  hi  di-sgiiise  tlic  wyinplom 
simply  magnitics  it.  The  local  im|>nirment,  in  turn,  reacts 
pon  tlic  general  condilion  ol  the  patient  to  a  considerable 
rcc,  Ircquently  causiii]^  him  lo  become  hypochondriac, 
JaBome  cases  leading  lo  acute  mcLincholta.  The  hearing 
'b  more  impaired  in  a  noisy  than  in  a  quid  room  ;  tinnitus  is 
prcKcnl,  and  varies  greatly  in  degree,  being  more  m:irked 
whcnihep;iiicnt  islircd.  In  adfiiiiun  to  these  subjective  symp. 
lofiis,  certain  ulhcrs  luanifc-st  ihemsclvcs,  such  as  a  feeling  id 
f^jrrnicatijin  in  ihc  i-mi.ii;  ;i  feclittg  of  occlusion  in  the  nic;ilus,;i5 
though  n  foreign  body  were  present ;  or  a  sensation  of  irritation 
referred  either  to  the  Ku^Lachian  orifice  or  lo  the  base  o(  the 
ttjngue.  Often  during  the  process  of  essiiminiition  the  hear- 
ing fluctuates  greatly.  If  patients  can  be  convinced  that  no 
test  is  being  made,  they  frequently  respond  to  questions 
asked  in  a  moderate-  tune  of  vtucc ;  a«  slhui,  h<iwever,  its  ihey 
become  aware  that  the  power  of  atidition  is  being  estimated 
their  anxiety  to  hear  call^^e^  a  marked  diminution  in  the 
power- 
Diagnosis. — As  said  before,  certain  deviations  from  the 
normal  standard  may  be  found  up<^n  £)>eculum  examination, 
or  these  departures  from  the  normal  may  be  so  shghi  as  to 
be  entirely  overlooked.  FunclionaJ  examination  Is  a  matter 
of  CT>nMdcn*bk"  diffictdty,  e*;pecially  if  any  recognized  legion 
of  the  conducting  apf^arahis  is  present,  (he  answers  of  the  pa- 
tient being  very  misleailing  unless  the  general  condition  Is 
ic  in  mind.  As  a  rule,  low  tones  arc  well  heard,  the  low- 
limit  (if  the  scale  being  Ircquently  preserved,  even  wher^ 
inspection  sho^^'9  a  marked  alteration  in  the  conducting 
mechanism.  The  n|)per  tone  limit  may  be  moderately  low- 
ercd,  but  IS  occasionally  elevated,  and  the  high  notes  may  be 
painful.  Bone  conduction  is  diminished,  while  shnrp  sounds, 
such  as  the  tick  of  .t  watch  or  thr?  die  k  of  the  acourneter,  |?>ve 
varying  ixisults.  being  heard  at  one  time  exceedingly  well,  at 
another  lEmc  poorly  or  not  at  all.  The  voice  is  usually  heard 
better  rclalively  thrm  cither  the  watch  or  acoumctcr 

The    most  valuable  aid  in    diagnosis  is  a  comparison  of 
.the  results  obtained  by  functional  examination  with  the  gen- 
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enil  hifttory  oi  ihe  case.  When  wc  consider  the  undue  im- 
portancr  kvEiich  Ihe^c  |>;iltentH  aiiach  in  ih«?  diglil  subjrclivyr 
<iyni])tcitii4i  of  wTikli  ihry  comfiLniri — rck-rdblu  to  ihe  nicaiaa, 
the  vault  of  the  pharynx,  or  rcjfion  oL  the  l^uMacliian  tube 
— wc  con  rc^idily  undcrstiind  why  the  results  of  lunctioiul 
examination  should  be  so  al  variance  with  what  mi^h:  be 
ex  peeled. 

The  hypemcu^ii  which  U  qiilte   commonty  ob«ervc>d  in 
these  cases  cvpl:iin*  the  presic^rv Hilton  oi  the  lower  tone  limit 
even   ivhrrn  Uii*  shook!   be  considerably  elevated.      \Vc  are 
apt    ti}    be    misled   alsii    hy    this   symptum,    for    c|oa[)tit:iiivc 
tests  may  yield  entirely  negative  results,  the  patient  hcai- 
ing  the  watch,  acoumcter,  or  wJitapercd  speech  at  the  nomiril 
disl7Lnee^     Continuing    the   exjminalinn  lor  v>mc   time,   wc 
sholl  usually  hnd  th^tl  the  organ  soon  becomes  tired  and  the 
hearinji*  power   rapidly  diminiiihes.     T]il«  fniigue  manifests 
ttsell  not  only  for  any  one  (ound,  but  when  this  condition  is 
reached  *iU  sounds  <irc  poorly  perceived.     This,  we  must  re- 
mciLthern   u  a  iiiaikcil    deviation  from  the  normal  ^^landanL 
Tn  health,  .-ilthgugh    the  sonnrous  vibi'ations  of    any   givrn 
pitch  will,  alter  a  timc>  so  fatigue  ihc  perceptive  centres  u 
lo  reduce  the  power  c1   auditiun  lor  that  i>artic»lar  sound, 
yei  this  impairment  ol  funetion  dues  not   invariably  <jceur 
with  the  perception  of  sounds  of  different  pilch,  but  rather 
renders  the  hearing'  of  them  more  acut^-.     In  order  lo  te^i 
the  ease  with  which  ihp  mr  is  fatigued  it  is  only  nece»4iary 
!o  make  use  of    a  tuning  fork  of    $12  V,  S-.  or  the  iictave 
above  this,  ami  maiaLain  the  fork  in  vibnttion  clfisc  to  the  ear 
for  a  period  of    five  to  ten  niinatcs.  selling  it  in  vibraiitin 
dinew  H9  soon  as  its  note  becomes  weak.     If  the  fork  is  struck 
with  a|jproxjmaiely  Cfjual  force  cifcch  lime,  it  will  be  lound 
thai  the  period  during  which  it4  vibrations  are  perceived  will 
become  shorter  and  shorter.     In  iome  caw?*  we  find  ihat  the 
ear  very  qniekiy  ce;(se*  to  perceive  the  note  of  the  fork.     U 
a[*w  the  iii?^trnment  i^  removed  fn»iii  the  eaf  for  a  few  »ec- 
(lads  and  lh<:a  again  brought  rmmrdiately  in  froni    of   the 
mcatLi5,  the  note  will  a^ain  be  heard,  although  the  instra- 
mcnt  has  not  been  set   in  vibration  afresh,  and  hence   the 
sound  is  less  intense  than  when  il  was  removed  Irom  in  ft^nt 
ol  the  ear.    This  is  called  a  secondary  perception  of  the  note* 
In   marked   instances   we  find   even    tertiary  or   quaternary 
perceptions.    This  phenomenon  corroborates  the  statement 
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c»t  tht;  patient  that  the  powcT  of  audition  is  poorest  in  listen- 
ing lo  general  conversation. 

Prognosis. — Aside  (rum  anv  organic  tbangL'^  which  may 
be  present  eilhrr  in  llie  middle  car  or  laLiyiinlh,  the  prog- 
nosis will  depend  upon  our  alfilil/  lo  contjul  iht  general 
rcrvoua  condition.  This  is  difficult,  and  the  outcome  of  Hueh 
COCC  must  nlwiiys  be  uncertain.  U  the  patient  can  be  per- 
to  ihinic  less  about  his  heiirirg,  there  is  fnir  hope  that 
the  power  of  audition  will  improve. 

Treatment — No  drugs  exert  a  specific  action  upon  the 
central  poriion  of  die  auditory  apparatus  in  this  condition, 
and  the  ircatnieni  of  deffctivt  hearing  will  rcsolvt  itself  into 
the  treatment  of  nenrasfhcnia.  Strychnine  in  targe  doses,  as  a 
rcrvc  tonic,  is  of  U3C  in  a  considerable  proportioo  of  cases. 
Where  the  strychnine  increases  the  excitability  of  the  pa- 
tient, thiii  maybe  contrnllcd  by  the  nd ministration  of  bro- 
mide of  sodium  in  proper  doses  at  the  same  time-  We  thus 
overcome  the  reflcK  excitability  produced  by  the  firfit  drug, 
while,  we  in  no  way  dimirisb  its  action  us  a  nerve  tonic  and 
AS  a  stimulant  to  tlie  nerAous  centres.  A  complete  change 
of  -bcene  b  advisable,  and  where  Oic  disease  has  resulted 
Jrom  prolonged  mental  exertion  it  is  well  to  interdict  worlt 
of  this  kind.  This  in  by  no  mean-K  an  abtiolute  rule,  as  a  con- 
siderable proportion  of  patients  do  not  improve  unless  their 
minds  arc  occupied  in  some  manner.  A  complete  change  of 
occupation  h  dealrable  in  iliese  cases,  since  they  may  become 
»o  interested  in  their  work  as  to  forget  ihemsclve*,  and  thus 
SC'cond  our  effort^i  in  restoring  their  normal  condition. 

IIVSTEKIA. 

This  nHection  is  closely  nIHcd  to  the  one  just  described, 
and  frequently  accompanies  it.  Why,  in  a  given  case  of  hys- 
teria, symptoms  referable  lo  the  ear  are  paramount,  can  be 
explained  only  on  the  ground  alrraily  given  in  considering 
the  elTects  of  rieuiSNthejiia  -  ihal  in  these  cascs  the  car  is  the 
puint  of  h'iiM  resi>l;uu:f*. 

Symptomatology.— Impairment  in  hearing  varies  gixaily 
in  degree,  but  is  usually  profound,  atjd  the  patient  may  be 
completely  dtaf.  The  dealne^s  come*  on  suddenly,  as  a  rule, 
quite  frequently  as  the  result  ol  some  severe  menl;vl  shock, 
and  possesses  the  peculiar  characteristic  of  preserving  the 
original  degree  of  impairment  throughout  the  entire  history 
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of  th«  C3ise.  The  condition  neither  improve*  gradually  nor 
does  it  i^row  urorsc.  Complete  restorution  ol  lufKiion  miy 
lake  place  from  no  a^ignablc  cau^,  and  may  occur  qtlte  u^ 
suddetitj  as  the  power  of  hcsiring  disappeared. 

AooChcr  curious  symptom  is  the  so-called  transference  of 
the  lcMO<i  from  one  side  to  the  other,  For  a  certain  Icn^h 
kH  lime  the  organ  ol  one  side  alone  will  seem  to  be  peWeciljr 
dtal-  Suddenly  the  hearing  will  be  restored  upon  iht&  sidc^ 
but  at  the  tame  time  tlic  organ  of  the  oppo^ie  <ijde  becomes 
afccted-  This  change  in:iy  he  rej>eated  any  immttcr  of  timet 
Pam  i%  quite  commonly  LToniplaincd  n(  in  The  region  of  ViC 
e-ir^  ii  being  totaled  either  deep  in  the  nicatufi  m  tii  the  mav 
toftd  piuccss.  Occasionally  this  pain  h  rclerred  to  the  phar- 
yiKffCttl  \auk,  altl>ou^h  tiiis  is  not  C{>mmon.  (giddiness  And 
fuib^^'iive  noj^eft  are  n^uaDy  ahnent,  the  case  ihuB  presenting 
a  marked  contrast  Jnim  one  dependent  upon  neurasthenia 
Where  other  symptoms  of  a  hysterical  ni^ture  arxr  prcseni. 
»uch  as  hemianresthesia  or  hemiptcgia.  ihc  drfcciivc  ear  it 
usually  tm  the  side  (if  the  body  preM-nlttig  ihc  sensory  or 
motor  iTnpairmcnt.  although  this  is  not  invariable, 

Diafinosis, — The  above  phcnoiiicna  may  be  observed  wbert 
lo  all  iipjjcaninces  the  organ  is  pcriectly  healthy,  or  wc  maj 
Hnd»  upon  examination,  evidences  of  a  preceding  suppuraiiiY 
or  nonsuppurative  process.  The  eye  alone  aids  us  very  bttU 
in  making  a  correct  diagnosis.  Much  information,  howrever 
maybe  obtainrd  by  tnsiing  the  sensitiveness  of  the  meatus 
and  drum  membrane  by  means  of  ihe  pmbe,  the  parts  being 
tjuitc  frequenlly  aM;t:^Thctic.  Functional  rxamination.  alsL>. 
may  reveal  nothing  characteristic.  althou|^h  in  quite  a  num- 
ber of  cases  Tvc  find  that  both  The  upper  and  lower  limits  of 
the  scale  are  poorly  perceived,  the  lower  tone  limit  bcin|f 
elevated,  while  inlcriercnce  with  the  upper  tone  limit  seems 
to  be  more  eommon  than  with  the  lower,  ihe  high  notes  be- 
ing but  poorly  heard,  a*  a  rule.  This  rrduelktn  of  the  upper 
toner  limit  is  distinct,  usually  extending  as  low  as  ^  or  6  oi  the 
Galtini  sdlcr, 

A  symptom  frequently  met  with  in  an  examination  b  the 
alternating  perception  ol  the  hi^h  notes  first  on  one  side  and 
then  on  the  other.  Upon  one  :^]de  the  upper  tone  limit 
will  be  iound  greatly  redticed,  while  the  organ  of  the  oppo- 
riie  side  will  perceive  the  highest  tones  of  the  scale  with 
ease.     On  repeating  the  experiment,  the  condliion  will  be 
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'exactly  reversed,  and  lliis  alternation  may  be  repealed  several 
times  dunnt^  the  examination* 

The  occurrence  of  other  hysterical  manifestations  rtfTords 
confirmatory  evidence,  Tliis  h  particularly  tnic  it  the  fit-ltl 
of  vision  is  invest igiitt^d,  since  in  most  cases  this  is  uniformly 
conlmclcd. 

Prognosis. — It  is  absolutely  impossible  in  a  given  case  to 
render  an  intelligent  opinion  as  lo  the  recovery  ol  the  hcnring. 
U  is  a  well-knoAn  fact  that  in  hysteria  many  of  the  symptoms 
mav  completely  disappear,  while  the  others  remnin  unnbaied  ; 
nnd  we  also  note  that  interferetice  with  any  special  sense  is  » 
S)'mptom  which  docs  not  disappear  readily. 

Treatment — Tln^^e  dni^*  jdniiiiislcred  for  ihe  rnntnil  of 
hystcrij  arc  indicated  in  these  cases.  Vnlcriiin,  cilber  in  the 
form  ol  the  simple  tincture  or  the  ammoniated  tincture.  Is 
oEten  oi  value.  The  aatne  iii  tnic  of  asaEirtida,  the  bromides, 
various  prcpiirations  of  xinc.  phosphorus,  hyoscyamus.  galba- 
num.  etc. 

Hypnotic  treatment  Is  probably  of  more  value  in  ihe»e 
cases  than  tiny  oihrr,  and  is  aWv^ivs  worthy  vl  a  tiuL  It 
■should  never  be  forgotten  ihat  hysteria  is  a  disease,  and  that 
the  patient  ii^  not  malingering;  hence  severe  measures  are 
worse  than  useless.  Curious  instances  have  been  reported 
of  the  complete  disappearance  of  the  dcntncas  upon  briiij^ing 
n  niae:nct  cloif^c  1.0  the  ear.  By  thi5;  same  mean£  it  has  also 
been  possible  to  transfer  the  condition  lo  tbc  opposite  side. 
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A  rATltoLOGiCAL  conditiori  in  nny  portion  of  the  bodr 
ruijr  pn>duGc  ^vithm  the  organ  of  hearing,  not  onfy  alterations 
ol  function,  but  aUo  certain  visible  changes.  While  we  are 
familiAr  with  the  precise  mechanism  by  which  motor  reflexci 
arc  broijjifht  about,  iho&e  of  a  sensory  or  trophic  character  art 
a«  yet  obscure.  The  must  plausible  view  is,  that  under  i^ 
reflex  stimulus  certain  changes  tiike  pLice  in  the  v^irculnr  »up> 
ply  of  iht  pait  affected,  through  ihc  action  of  ttic  vasomotor 
nerves,  and  that  capillary  ililataiton  is  responsible  for  the  plio- 
romcna  produced.  In  the  conducting  portion  of  the  or^an  ol 
hearing  the  deviations  from  the  normal  standard  are  of  such 
a  nature  a$  to  be  viable  to  the  eye,  while  tn  the  nervouf;  a;v 
paratus  subjective  symptoms  are  the  only  indication  of  any 
change  from  the  standard  of  health.  Changes  which  take 
phire  in  thr  auricle  from  reflirx  aiTliiin  may  c^iuw*  an  abnonnal 
rediiC5»  or  ningcslioa  of  the  part:  or.  if  ihc  otpill^irim  tut 
constricted,  the  blood  supply  will  be  dimlnishcfl,  the  ear  Ap- 
pearing pale  and  bloodle^^s.  When  the  trophic  nerves  are  in- 
terfered with,  a  cutaneous  eruption  mar  occur,  the  most  com- 
mon of  which  is  herpes,  the  auricle  lacing  covered  by  finnll 
vegjcles  at  first  discrete,  but  by  coalescence  forming  bulla^. 
The  symptoms  have  already  been  described  by  herpe*  of  the 
auricle. 

VVithin  (he  canal  a  circumscribed  external  otitis  mav  de- 
pcnd  upon  a  reflex  cause,  the  pathological  le<&km  producing  it 
being  most  frequently  a  corresponding  condition  upon  the 
opposite  side.  Hypersensitive  areas  may  alsodcvcliip  in  the 
meatus,  usually  in  the  botty  portion  and  upon  its  l^oor,  the 
region  being  exce^ively  tender  to  the  Couch  of  the  probe, 
while  ocular  int»pection  either  reveals  no  deviation  from  the 
normal  condition,  or  only  a  minute  erosion  at  tlic  lender  potni. 
in  some  instances  periotlicaf  Attacks  of  bleeding   from  the 
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meralus  occur,  depending  upon  changes  in  some  remote  organ 
uf  the  body. 

Wiihin  the  iynip:»iuim  a  rQt\cx  utimukis  may  caiiac  a  tran- 
SiidaiioLi  cither  of  blood  or  ^erllI11;  in  either  cn^e  (he  quan- 
tity o(  fluid  may  be  w>  great  as  to  c:iu£c  rupture  of  the  mcm- 
brnna  tvmp-inr  Instances  of  oTitis  media  of  :l  reflex  character 
liavc  alMi  lx:cn  oliserved.  Pain  In  or  aljiinl  tbr  r;ir  in  u  v^iM 
majority  of  cases  depends  upon  some  locjil  iiifliimnatur/  pro* 
It  is  occasionally  mci  with  where  »o  inllaimiiafory  prtt- 
prescnt*  upon  the  most  careful  exam i nation.  In  children 
pnrlicularlyf  a  refics  otalgia  ollcn  ocCLirs,  ticpcnding  either 
upon  ihc  crupiioii  of  the  molars  or  up^jn  early  dental  caries. 
This  latter  condition  i$  occasLonully  the  c:iu&e  oi  an  infliimma- 
iory  affection  of  the  middle  car,  cither  acute  or  chronia  A 
symptom  of  rare  occuTrtrTict-  is  a  periodical  rtdema  over  flic 
mastoid  proce^^is,  accomp-iTiitxi  by  cKqui^ite  pain  and  tender- 
ness. I  have  observed  one  instance  of  this  in  which  acute 
niiddlC'Car  inf^ammaliim  wa^complicatrd  by  thi^aiijiriorcnrotic 
oedema;  considerable  difficulty  was  experienced  in  arriving  at 
a  correct  diagnosis,  ^nd  t)ic  question  of  the  advisability  of  open- 
ing the  maftCold  was  seriiju^ly  debated.  All  refltx  dii^tiirb- 
ances.  panfcnhrly  those  of  a  painful  character,  are  most  fre- 
quently met  with  in  females  of  a  neurotic  or  hysterical  "ype. 

Wiien  \vr  ctniic  lo  c<»nsldcr  the  perrrrjiltve  ti;u  t,  c;tse-S  of 
4fiaL^*ithcsia  or  para:sthcsiA  ^rc  by  no  means  nticommon.  A 
moderate  impninneni  ol  hcnring  may  be  the  result  of  visceral 
disttirbanccs,  partieularlv  ol  the  ficlvjc  viscera,  while  tinnitus 
rcfitillinK  from  constipation,  subacute  f^astritig.  a  pathological 
condition  within  the  pelvis,  etc..  is  of  common  occurrence. 
An  interfcrcnee  with  the  statical  function  of  the  ear  is  proba- 
ly  the  niosi  familiar  example  of  reflex  exritalion  of  the 
ttdll<iry  perceptive  apjiaiaius.  The  giddiness  so  common  in 
cliscrden^  ri(  di^cMiim  is  witliciuT  doubt  dependent  iij>on 
stimuli  conveyed  to  the  ^^uditory  nucleus  in  the  medulla 
through  (he  vagus  nerve,  the  vairus  centre  lying  close  to  the 
nucleus  ol  the  vcslibular  nerve.  It  U  probable  (hat  here  the 
condition  if  one  of  increased  v^Lsciilarity  from  capilliry  dibta- 
tion,  Reasoninjf  in  this  manner,  we  are  able  tn  etpUtn  irreg- 
ular AliacIcK  of  impairment  in  the  hearing  of  short  duration, 
Accompanied  by  intense  subjective  noises,  by  supposing  that 
a  similar  disturbance  has  taken  place  either  in  the  medullary 
centre  of  the  cochlear  nerve  or  in  the  cortical  auditory  ccn- 
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Ire  UsclE,  Tbc  sycnptom  which  leads  us  to  suspect  that  anc 
functional  disturbance  of  the  car  h  dcpcttdeni  upon  a  reflex 
cause  is  the  irrej^ular  appearance  of  the  symptoms,  and  their 
sudden  nnd  complcti;  sittntdcnre,  oht'v  from  no  apparent 
ciu^-  Stmciurat  changes  nrcrvsiintr  ai  ccrt-iin  permanency 
All  thr  niaTiifcHtatJiHi.  aod  where  this  d<>cs  riot  occur  wc  tun 
only  explain  Ihc  condition  hy  supptmtig-  that  the  centres  hnvc 
been  irritated  by  a  temporary  increase  in  the  blood  supply. 

If  ni^w  a  Itioroiijrh  examination  of  the  patient  reveals  a  re* 
mole  lesion,  particubrlj  if  \l  ift  located  in  a  rcrgiom  wher«  or- 
l^anic  chaises  are  prone  to  excite  reRex  syni|noms,  wc  should 
bear  in  mtnd  ibal  such  rcHeT  svmptoms  may  t>c  quite  as  wvH 
rrfrrred  lo  iHi-  org;in  nt  hr-;iring  u^  Toany  nihfrr  ]H»rlion  *.ti  ihc 
body.  Wc  f^n  niit  too  MrongJy  emphasise  the  necessity  of  « 
Thorcuigli  ]ihy%i<:al  examination  in  every  obwure  C4&c  :  in  other 
word!^>  the  otolngi^t  should  locate  subjective  phenomenal  in 
the  ear  rather  by  exclusion  than  otherwise, 

Wehavcalrcadvspolten  oi  those  re^^ions  of  the  body  where 
any  epcciiit:  cli.inge  is  paniculariy  liable  to  exert  a  reflex  in- 
fluenee  upon  cither  ihc  centres  of  audition  or  the  iermi«l 
apparaf  u«  <ji  the  aufittory  nerve.  To  this  list  we  rrust  add  the 
opposite  car,  s^jncc  tesionrs  ul  fin  mflainmalory  chariicier,  or  (ti- 
jurics  to  the  orftan  of  one  side,  may  produL-c  not  only  tcmpo^ 
rary  but  often  permanent  changes  in  the  opposite  or^an, 
Ihc  augmentation  ol  the  perceptive  power  observed  when 
the  opposite  off^aii  of  hearing  Is  subjected  to  sonorous  vi- 
hratiou*  ha*  alre.-tdy  t>ecn  alluded  to^  Another  familiar  ex- 
ample h  the  effect  of  condensing  the  air  in  ilic  auditor)* 
meatus,  while  at  the  same  ifme  a  sounding  body  is  held  dose 
to  lije  opposite  e^tr.  If  thi**  rxprrimeni  is  tried,  we  find  thai 
the  sudden  condcDsation  ui  air  d)niinL%hc^  ihe  jK-rceplirc 
power  of  the  op]jo^itc  oi^an.  Here  it  is  supposed  that  ihc 
path  of  the  reflex  current  lies  through  the  upfKf  porliovt  ol 
the  cervic-il  cord,  and  the  te^t  is  uacd  to  dcnionstmle  tlic 
inieRniy  ol  this  portion  of  the  central  nervous  system.  The 
experiment  is  of  much  greater  value  from  a  clinical  point  of 
view  in  explaining  the  occurrence  of  subjociive  noi^s  re- 
ferred to  one  vide,  iii  vrhtch  an  examination  of  the  ear  reveals 
nothing  abniinnaL  Examination  of  the  op|XTsite  side  fre- 
quently reveals  cither  a  narrowing  of  the  EuM.nchian  cai^. 
the  presence  of  impacted  cerumen,  or  a  icarlced  patholOi(:icat 
process  within  the  tympanum,  and  the  subjective  symptoois 
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wtioi  disappear  until  the  pathological  condiiion  in  ibe  op- 
posil^rai'  i>  rtiiiovt^fl. 

Diagnosis. — The  recognition  of  the  reflex  nature  of  these 
A^'raptoms  then  depends  upon  their  occurrence  in  air  apjtnr- 
cntlj  hcalthv  organ,  ai)d  next  upon  the  discovery  of  some 
remote  pftthologiccl  condition  which  may  act  os  an  exciting 
cause.     A  valuable   conftrmcitory  sign  is  that  afforded   by  an 

I  examination  vi'iih  Ihc  paluanic  current,  a  conditiijn  oi  m;trked 
hyper^esthesla  usually  being  found,  \i  we  can  exclude  with 
certainly  -ii^  active  proce*is  within  ihe  middle  ear  or  wilhin 
ihc  cranium  itself,  the  audilury  hypcri^sihesia  tnnsi  he  reflex  ; 
and  if  the  cnusc  dac5  not  lie  in  the  opposite  ear  n  remote  lesion 
clone  C3n  explain  il. 
Prognosis. — Our  ability  to  cornier  lhc3C  reflex  di»turb- 
Qnccs  depends  not  only  upon  the  amenability  ol  the  primary 
•zcidBg  cause  to  treatment,  but  aUo  upon  the  durniion  of  the 
Affection  before  the  patient  conies  under  observation.  The 
pcntislent  excitation  of  the  perceptive  centres  directly,  or  in* 
dircctiy  ihroug^b  the  crtdorg.^n  of  the  nerve,  may  cffeti  L-hangcs 

I  which  will  remain  aflcj'  the  exciting  cauf^c  has  been  removed. 
Where  the  wsc  is  observed  early  nnd  depends  upon  a  re- 
movttblecAuae,  the  rcsultsof  treatment  arc,  as  a  rule,  favorable. 
Treatment— Our  first  object  when  a  case  of  this  character 
presents  for  treatment  is  to  relieve  the  aural  symptoms  from 
which  the  patient  is  suffering,  wiihout  reference  lo  the  cau^- 
tton-  Unkss  this  cau>e  In  Lnanlfest.  narch  valuable  lime  H 
wasted  in  searchinf^  for  rhe  ^etiological  feature.  The  percept 
live  tract  is  in  a  Male  of  constant  hyperesthesia,  which  from 
its  long  duration  mny  be  difhtntlt  to  overcome  after  the  cxctt* 
inK  cause  has  disappeared.  Undoubtedly  the  drug  which  c%- 
vT\h  the  most  inlluence  in  these  cases  is  bromide  of  sodium,  or 
its  equivalent,  bydrobromic  acid.  By  the  adinini,stration  of 
these  remedies  the  receptive  centres  are  rendered  less  sensi> 
live  lo  Ihe  action  nf  siinnilL     The  effect  is  similar  to  that  ob- 

»iained  ti-hen  ti  brnkcn  limb  i>r  7.lridne<)  joint  Is  placed  in  a 
fixation  apjiaratus:  ihc  nervous  tissues  arc  put  complelcly  at 
reil.  so  to  spc^iU.  by  rcndcnnu:  them  insensible  to  ihc  action 
of  the  stimulus.  Our  next  eflort  should  be  to  discover  the 
cause  of  the  affection ;  this  can  only  be  done  by  a  thorough 
invesi i^jation  of  the  history  of  the  case — not  only  the  history 
of  the  disease,  but  one  calculated  to  elicit  all  bctt  of  medical 
or  surpicsl  interest  throughout  the  entire  course  of  the  pa- 
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itCDt's  lilff.  An  injury  n-cvrtvccl  in  cMMhcMKl  aiiH  cnlinrly  for> 
gf^lcn  may  h;ivc  set  iri  plAjr  fnrors,  ichich  in  adult  years  have 
producc^l  the  srnnptoois  complained  of.  The  aj;c  of  !he  pa- 
tient 15  to  be  borne  in  mind,  paniciibrly  in  the  ca5C  oi  Irmnlcst 
Mncc  the  period  about  the  mcno[>au5c  is  a  time  nl  which  Ihew 
^Troptorait  arc  particularly  prone  to  make  iheir  dppeamnce- 
"fhe  habit  of  Mfe,  the  occupation,  and  al)  facts  which  may 
directly  or  indircclty  ex(?rt  an  influence  upon  the  ncrvoui 
tone  of  the  Jxwly,  should  l>c  carcfuHy  invcsiijjatcd.  Sc^ecil 
factors  may  present  ii?(  »  por^sible  aiuse  of  the  ;iurn1  disturtv 
ance,  and  time  is  ncccMnry  for  the  thorough  climiuation  oi 
the  unimportant  ones,  h  should  always  tx:  borne  in  mind 
that  these  case^  are  am<mg  the  moi^t  troublesome  that  wc 
have  to  treat,  and  may  for  a  long  time  be  irresponsive  to  all 
oureflona.  It  Is  only  by  the  process  of  exclusion  thai  the 
exact  etiological  fe;iture  can  be  discovered,  alter  which  its 
correclion  is  iistiAtly  a  maltrr  ol  comparative  simplidly. 

DiathelLC  cmulilioMs.  particularly  ^oul  ami  rheuitiaiism. 
may  have  manifested  ihcmMjIvcs  previously  in  no  other  man- 
ner, and  the  symptoms  relcrabic  to  the  org^ii  ol  hcarmf:  may 
be  the  first  intimation  ol  the  presence  of  such  conditions.  The 
history  of  heredity  in  such  a  case  is  the  only  clew  to  guide  ufr 
to  the  discovery  of  the  oiusc  tipcraiivc  in  the  production  ol 
^mpToms. 

Where  hrotm'des  fiil  to  uintnil  fhr-  reflex  phenomena,  hv- 
oscyanius.  cilhcr  in  ihe  form  ol  the  tincture  or  in  ih*?  form  ol 
the  alkaluid — hyo&cyamiiie — may  serve  an  efficient  purpose 
Under  no  circumstances  should  morphine  be  admiiiiMered. 
since  it  is  easy  lor  ihc  patient  to  acquire  the  opium  habit  it 
this  practice  i3  once  bcjjun-  The  various  antispasmodics, 
such  as  asafcttida,  valerian,  galh:mum,  etc.  are  of  use  in  cer- 
tain cases, and  indiratinns  fur  their  adminlf^iration  are  usually 
stiflidf-'ntly  clear.  Where  the  sympfnnTs  have  persisted  for  a 
longtime  and  there  are  evidences  of  vascular  dilalation.  the 
fluid  extract  of  ergot,  in  doses  ol  fifteen  to  twenty  mintms, 
three  tiaics  daily,  exerts  a  bcncf  cial  action. 

Symptoms  of  venous  congestion  dependent  upon  impcrlect 
cardiac  action  demand  Ihe  use  of  fitimulanta.  Of  these,  ttrj-ch- 
nine  is  probaljly  the  best,  provided  no  orpjanic  lesion  ii?  pres- 
ent. If  the  disturbance  of  circulation  i^  only  mcderatCi  the 
use  of  a  certain  amount  of  an  alcoholic  stimulant  daily  is  ■ 
valuable  meaas  of  elTccting  the  devired  chanj^e.     In  astlienk: 
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cases,  particularly  where  the  patient  has  suffered  from  over- 
work^  the  addition  of  a  moderate  amount  of  wine  to  the 
dietary  is  followed  frequently  by  happy  results;  the  desired 
stimulating  result  is  thus  obtained  without  resorting  to  the 
administration  of  drugs.  In  cases  where  ansemia  is  coinci- 
dent, naturally  this  condition  must  be  treated  on  general 
medical  principles;  and  the  same  is  true  of  the  management 
of  those  cases  where  there  is  a  plethoric  intracranial  con- 
dition. 
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Tiftr  los5  of  audition  in  the  cnrly  years  nf  life,  or  the 
9>cfrice:  of  tins  special  ;icn!^e  as  a  coni^^ciiiial  defccl,  iiuiinabN 
leads  to  mutism.  It  is  manifc»tly  dtfiicult  to  dottrrminc  in 
many  cases  whether  the  power  ot  sound  pcrccplioTi  has  been 
destroyed  by  some  disease  in  inlaiicy  or  ha*  been  abMnt 
from  birth.  Practically  the  question  is  one  of  but  litik  im- 
ponatice.  n5  each  case  mu^t  present  features  peculiar  to  itscll^ 

£tiolQg7. — Heredity  seems  to  play  an  important  part 
ihe  causation  of  ron^enital  deaf-rniilism.  Sr^veral  nembcrt 
of  the  same  family  are  frequently  afTccted«  although  dii 
Transmission  h  rather  inJrcqucnt.  the  oflspnng  ot  parci 
^kffijctcd  wiih  the  mabdy  as  a  rule  escaping;.  Corsanguinilr 
of  the  parents  is  amon^  the  most  common  of  the  causes.  ai 
the  greater  frequency  of  denfmuiism  among  the  inhabitant 
of  mountainous  districts  is  probably  to  be  explained  by  the 
fact  that  inrcTmarnage  i_s  much  more  common  among  such 
people.  The  ^t^ilion  of  liie  CAcrls  very  Ihilc  iuflLience  u|>on 
the  congenital  form  of  the  dusca^e.  Defeclivc  mental  deveh 
opmenl  is  not,  as  a  rule,  associated  with  a  eonj^coital  dcfci 
in  audition,  and  in  many  suffering  Irom  the  loss  of  thi:i  special 
ficnsd  the  mental  faculties  seem  to  be  developed  beyond  the 
normal  standard.  Ilercditarj' spcciftc  disease  is  a  causath'C 
laclor  in  certain  cases. 

Occasionally  the  affection  seems  attribntable  ro  influenecft 
during'  iiilra-ulerine  life,  such  as  a  severe  menial  shock  to  the 
mother,  or  some  physical  injury> 

AmoiiE'  the  causes  which  lead  to  acquired  dca(<miitis^ 
may  he  mentioned  injuries  to  the  head  during  labor  or  in 
carlj'  infancy  i  the  acute  infectious  diseases,  leading;  to  involve- 
ment of  the  perceptive  tract,  cither  primarily  or  as;  a  result 
fjf  a  jireceding  micJdle-eiir  infliimmarion :  acute  :ird  chrDciiCi 
arillsm m;ittory  conditions  within  the  cranium  ;  adenoid  vcgcta* 
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ion«»  c:tu«hi^  a  chronic  cnn^eftiion  of  the  mtddle  ear  and 
labyrinth  as  well,  the  chronic  hypcra:mu  of  th<:  mi<ldlc  car 
leading  lo  rej^catcd  altiicks  uf  Eicute  catarrhal  otitic  in  infancy. 
The  precise  manner  in  which  ihe  orgfan  uf  hearing;  ia  afiecled 
in  these  diseases  h.is  already  been  ditafod  upon  in  the  preccd* 
iog  chapters,  and  need  not  be  repeated  here.  It  is  ci:ioiiR:h  lo 
remember  that  any  affection  uf  the  conducting  or  perceiving 
mechanism  which  is  sutHciently  extensive  to  c^iJf^c  profound 
impairment  oJ  hearing  will  lead  to  deafmutism  \i  it  occura 
in  the  enrly  years  nt  life,  before  the  child  ha%  ac<inired  the 
ptiwer  fjf  iirticiiLitP  speech-  Even  in  children  oi  four  jTjirs  of 
age,  who  can  s[Kak  fairly  well  the  loss  of  the  ftcnsc  of  hearing 
is  often  followed  by  mnti^^im.  the  patients  forgetting  ihc  few 
words  which  they  Kavc  learned-  This  occurs  almost  invari- 
ably, unless  special  attention  is  directed  toward  its  prevcii* 
lion.  In  older  children  the  loss  of  audition  Js  not  rece«»arily 
followed  by  mutism- 
Pathology. — The  congenital  absence  of  some  es^iertial  por- 
tion of  (be  coiidnciing  mechanism  hiis  been  fuunil  in  a  num- 
ber of  cases  wluch  have  l>een  investigated  post  mortem.  In 
speaking;  oj  dcforniitics  of  the  auricle,  mention  was  made  of 
the  frequent  ab?:ence  ot  the  bony  meatus  in  tho&e  cascA.  and  of 
the  almost  invariable  malformation  or  absence  of  the  deeper 
portions  of  the  conducting  mechanism  in  cases  of  congenital 
atresia  of  the  canaL  Acquired  aircila  o£  ihc  meatus.  If  occur- 
ring in  very  L-arty  life,  might  atMJ  lead  Ut  deaf-mutisni.  Intra- 
tympanic  changes  preventing  vibration  ol  the  labyrinthiiie 
fluid  have  aNo  been  found  in  certain  instances.  Occlusion 
of  the  round  and  oval  windows,  either  aa  a  conf^enital  delor- 
mity  or  as  the  sequel  to  a  pathological  process  in  early  lile, 
conAlitutes  the  letiion  in  some  cases, 

A  congenital  defect  or  an  acquired  le^fon  (n  the  labyrinih. 
auditory  nerve  trunic,  nr  in  the  nuclei  of  origin,  fibrew  of  eocn- 
municaiion,  or  cortical  areas*  constitute  biicRy  the  anatomical 
characteriMicK  of  c;l%cs  remjlting  from  interference  v»itb  ihc 
perceptive  mechanism. 

Amonj;  the  secondary  chanjjcs  may  be  mentioned  the 
lack  of  development  in  the  vocal  organs  from  prolonged  dis- 
use. In  eases  presenting  a  legion  ol  the  conducting  mechan- 
sm  sufficient  to  account  for  the  absence  ol  audition,  it  is 
probable  that  the  change*  in  the  perceptive  tract  may  be  due 
To  the  same  cause. 
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Symptomatology. —  In  v<?ry  young  children  who  hav^ 
never  s|inkt*ti,  ihe  lirsl  sym[Hftm  iittfcd  is  usually  th<:  failure 
to  acciuir<;  the  power  of  articulate  speech.  Attention  is  ihco 
directed  1o  llic  cars  and  it  is  discovered  that  the  auditory 
sense  is  also  wauling.  In  older  children,  the  failure  to  re- 
spond when  spoken  to  and  the  gradual  oppcami^cc  ot  mudan 
declare  the  nature  of  the  adcction.  In  ijie&e  older  casea  the 
hearing  may  not  be  entirely  lost  at  first,  and  ax  the  patient 
seems  lo  hear  loud  sounds,  iiartmts  ollen  neglect  the  condi 
i[o[i  unlit  it  is  (oo  laic  In  prevent  deaf.inulism. 

Diagnosis — Sifice  the  ;t^e  ;il  which  cliUdicn  u(!i|uire  (hr 
power  of  articulate  speech  varies  greatly,  and  as  the  same  is 
true  of  the  age  at  which  the  infant  responds  to  stimulation  o( 
the  organ  of  hearing,  it  is  often  difhcuU  to  determine  vrhcthtr 
or  not  a  child  i«  deaf  or  whether  the  development  of  tJie 
special  sense  h  delayed  simpiv.  With  a  hiiiory  of  anj  pre^ 
viou£  intracranial  disense  or  any  evidence  upon  ocular  in- 
spcciton  of  an  abnormity,  congenital  or  acquired,  of  the  organ 
«>f  hearing  iherr  is  nalunilly  a  strong  sn>^ii(  iou  Ifuil  ihe  cun- 
dilionsare  interdependent.  When  thechild  has  learned  a  few 
words  and  faiU  to  advance,  the  diagnosis  naturally  prcsciiis 
no  difficiiltics.  It  Is  certainly  unsafe  to  give  any  other  than  a 
guarded  prognosis  in  patients  under  eightocn  months  of  agCi 

Even  very  youu^  children  should  be  carefully  tested  as  to 
their  ability  to  perceive  sot^nds  varying  in  inlen^ily  and  pitch. 
Tnnirg  forks  of  low  and  hi^^h  pitch  furnish  a  convenient  means 
of  deierminiog  the  probable  presence  of  even  a  slight  amount 
of  audition.  The  forks  should  tie  set  in  vibration  and  \w\t] 
first  before  the  ear.  the  attention  of  the  child  l>einjt  diverted 
from  the  movements  of  the  examiner.  If  the  fork  Js  heard,  the 
little  patient  will  usually  give  evidence  of  the  (act.  either  by 
turning  toward  the  source  of  sound,  or  there  will  be  a  chanj^fC 
in  facial  expression  which  will  be  easily  recognizable.  If  there 
is  any  doubt,  the  experiment  may  be  repeated  and  the  lork  be 
lield  near  the  ear  without  being  set  in  vibraiion.  In  the  same 
manner  l^me  conduction  should  be  testrd,  the  vibrating  fork, 
and  the  same  instrument  in  a  stale  of  rest  being  brought  alter- 
nately in  contact  with  the  head.  The  (jalton  whistle  ^ould 
also  be  employed,  and  even  in  young  children  it  is  sometimes 
possible  to  obtain  the  limits  of  audition  with  (air  accuracy. 

Clapping  the  hands  behind  tlte  child's  head,  snapping  the 
lingers,  etc.,  arc  also  tests  which  may  be  of  use :  but  my  ovrn 
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np«r^  Tins  been  thni  the  Tunifig  fork  and  G;aIcon  whistle 
will  iiircLJ^Ii  ihf  de^jrL-d  Jiifoiitiaiion. 

ProgTiosis.— This  is  ncccss-irilj'  giavt^-  Poliucr*  coneid* 
crs  thai  ilic  prognosis  is  better  in  ibc  congenital  ihan  jd  the 
accjulrccl  cases.  Certainly  1:1  those  of  congenital  orig^in  ah 
unfavorable  opinion  should  not  be?  given  in  very  early  life,  as 
the  special  senses  may  develop  later.  In  the  cases  which 
(iilldsv  :Jny  atlecttor  in  early  infancy^  the  iiactirc  o(  tlie  disease 
which  produced  the  aural  affcciion.  the  escient  of  the  local 
protein,  and  (lie  It-nj^th  'if  time  which  h:i^  rlapsed  hefnrc  the 
jvitieni  CLinies  under  fibserv;iti*jn,  ;ill  iiilliienre  the  prngndsis. 

Treatment — When  the  malady  depends  upon  a  kitown 
eau&c  the  indications  fur  treatment  will  be  clear.  In  all  cases 
prcscnliog  a  condition  which  could  give  rise  to  the  profound 
impairment  this  should  be  removed.  In  younft  children  the 
presence  of  adenoid  vegetatlonsi  should  be  determined,  and  il 
the  drum  membranes  are  intact  any  mnss  ol  this  kind  should 
be  removed.  In  the  same  manner  the  history  of  an  attack  of 
e|ndrmiiT  cctf hn>»^[.nnal  meningitis  or  of  an  aflectiun  which 
cGuid  induce  a  labyrinthine  inflammation  should  bean  indi* 
cAiion  for  the  use  of  the  proper  therapeutic  mcnsurca,  A 
thorough  examination  should  always  he  made,  but  H  do  indi- 
cations are  found  for  .iny  particular  plan  oi  treatment,  the  sur- 
geon should  remember  that  therapeutic  measures  arc  useless 
in  many  cases  and  that  valuable  ilme  may  be  lost.  If  there  is 
no  indication  for  any  one?  plan  of  treatment,  the  thild  j^honld 
at  once  be  placed  in  the  hands  of  those  who  make  the  educa- 
tion of  such  p.Llienl^  a  life  study.  It  is  rare  in  any  case  which 
ci^imcs  under  observation  during  childhood  to  find  a  com^ 
plcic  abiiencc  cl  the  auditory  (unction,  and  by  proper  train< 
ing  this  may  be  much  improved.  The  best  re^ulti^  are  ot>- 
taincd  by  those  methods  which  stimulate  the  portiort  ol  ihc 
perceptive  tract  which  remains  by  the  tjse  of  :he  human 
voice,  the  sound  being  conveyed  to  the  ear  Ihrungh  a  propt-r 
instrument,  aiLd  by  education  render  it  capable  of  supplying 
the  jilar:;  i»f  the  ]>crfcct  or^ati  ol  hearing.  It  ts  suiprisin^ 
how  much  can  be  gained  if  these  children  come  under  ob- 
&crvaii(}ii  ai  an  early  period,  and  when  we  have  decided  that 
nothing  can  be  done  to  relieve  the  condition  it  is  our  duty  to 
ui^C  their  education  in  thi5  manner. 


/}rSI=AS£S  OF   THE    NOSH   AA'D  l^ASO-PffA^YXW 


It  is  nrccssary  in  consi<icr.  In  cx>nn<rclmn  wilU  the  ear, 
ccrtiiiM  Jiflcciiims  ol  ibc  upper  air  passages  which  ciihcT  have 
been  opcraci/c  in  Xhv  prXKliiclion  of  ihc  aural  coodiiion. 
siiH  exert  a  marked  influence  upon  it.  The  principal  afii 
tions  under  UiU  head  nill  be  cui>6idcrcd  briefly,  nnd  m 
with  reference  to  their  treaimeni  than  to  the  special  symp- 
toni5  which  ihry  prodiiee. 

We  mdy  cl.'issify  aff(*clii:»ns  ai  the  upper  air  pass^iges  tvhicli 
come  iinrEcr  this  hcttd  as  hypertrophic  and  atrophic.  The 
first  condition  interferes  with  the  circulation  within  the  tym- 
panum and  labyriiith.  nnd  also  disturbs  the  cquilibritim  ot 
the  drum  merabraric  and  ossicles  by  interfering  with  ihc 
free  vcnhlsition  of  the  tympanic  cavity.  Atrophic  change*, 
on  the  other  hand,  ;*re  much  less  frequently  operative  hi  the 
productuin  of  aural  symptom*,  Occaifionalfy  they  represent 
The  results  of  a  previous  inflammatory  condition  which  hii 
ciu-sed  (he  aural  aHectlon,  but.  at  the  liiur  when  thr  aliophic 
changes  are  observed,  exert  but  lirtle  influence  upon  the  con- 
dition of  the  car.  The  slight  clfect  which  they  produce  bj 
mechanical,  and  depcnd^t  upon  the  efTort!^  of  the  pntient 
relieving  the  mucous  membrane  of  accumulations  of  inspii^- 
satcd  secretion  dependent  upon  its  atrophied  condition-  All 
these  movements  of  the  pharynx  aPect  the  calibre  e>(  ihr 
EuslHchbn  Lube  ant!  lulerfere  u'lih  the  silmospberic  presiturc 
within  the  tympanum. 

Anatomically  we  shall  consider^ 

1.  Diseases  of  the  nasal  cavity. 

2.  Diseases  of  the  naso- pharynx. 
Under  diseases  of  the  nasal  passages  we  have  belon^infi: 

lo  the  group  characterized  by  the  presence  of  newly  formed 
tissue,  hyiJtrlro|]hic  rhinfiis  and  deformities  of  the  nasal  sep- 
tum. An  ainiphic  conilitiuti  uf  the  umcoui  membrane  lirinj; 
the  nasal  cavity  is  mc^rc  rare,  and  con?^titutes  the  disease 
known  as  atrophic  rhinitis. 
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In  the  naso-pharynx  the  most  common  hypertrophic  con> 
dition  is  that  known  as  adenoid  vegetations*  or  enlargement 
of  the  pharyngeal  tonsil.  Neoplasms  will  not  be  considered 
here,  since  the  aural  symptoms  to  which  they  give  rise  are 
always  secondary  to  those  referred  to  the  region  from  which 
the  growth  springs.  An  atrophic  condition  of  the  naso^phar- 
yngeal  mucous  membrane  constitutes  the  lesion  in  so-called 
naso-pharyngeat  catarrh. 


CIIAPTI-R   XLV. 

nvrERTROPinc  rhinitis.— deform  in  rs  of  the  nasal 

SKI-TV  M, 

HvptKTRormc  Riunitis, 

Till?  condition  consists  in  a  true  byp<:rtrophy  ol  the  ele- 
ments which  ^o  to  make  up  the  turbin:ttcd  bodies,  and  is- 
volvcfi  especblly  the  inferior  turbinated  body.  In  addition 
xo  the  new  growth  of  connective  tissue  present,  the  veni3u>( 
sinuses  [nchisci!  beiween  \is  meshes  become  tortuous,  and 
incrcJiM;  in  size  and  in  number.  As  a  result  of  these  cliangc^ 
the  tbsue  covering  ihc  inferior  turbinated  bone  is  iiicrcascd 
in  vohime,  and  in  marked  cases  hangs  loosely  from  its  booy 
iitlnchment,  to  as  to  obstruct  the  nostril  to  a  considerable 
decree.  When  the  venous  channels  arc  engorged  with 
blood,  thia  obstructing  mass  maiy  attain  such  a  size  as  to 
completely  chiite  the  inferior  meatn^  and  prevent  the  passage 
oi  air  The  condition  probjibly  depends  most  Jrequently, 
:u:ci>rcling  to  Dfjswiiilh,  upon  a  defoiniily  of  the  n^isal  5ep< 
turn,  and  is  most  marked  upon  the  side  which  is  least  oL 
stnjcled  by  the  septal  projection.  On-in^  lo  the  obstruction 
i-i  the  opposite  nostril  each  act  of  in?ip:ration  rarclics  theafr 
tn  the  opposite  nasal  chamber  aitd  [avors  dilatation  of  the 
veins  imbedded  in  the  turbinated  livMie.  Continued  lor  a 
long  lime,  permanent  ti>^ue  changes  lake  place,  resultinj*  in 
the  chronic  vemnis  cngnrgemcnt,  and  in  the  hypertrophicr 
liuuc  changes  above  cnumerale^L  Such  a  condflum  renders 
the  patient  extrcntelr  suMXptibtc  to  variations  in  lempentlurc 
which  residt  in  the  alicction  commonly  knovrn  as  *'cold  ia 
ll>c  head."  Repeated  attacks  of  this  character  operate  to 
increaf^  the  chronic  conditi4>n  which  underlies  it.  Without 
cither  entering  Into  an  enumeration  of  the  various  reSejE  dis- 
turbances depending  upon  this  nasal  condition,  or  dwelling 
u[Min  the  various  local  symptoms  whicii  are  caused,  we  may 
state  that  the  most  common  symptom  of  which  ifae  sufferer 
complains  is  the  inability  to  brcjitfac  tlirough  the  note,  and  oi 
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ffcquciilly  it-"[ica1ci1  cnlils  In  iht^  hcaJ,     The  effect  ol  ihcsc 
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icncc  the  hrdring  Ut  a 
marked  degree.  Taiicncs  almost  invnmh[y  sUt.c  tKa(  during 
such  an  attack  the  hearing'  is  much  less  acute  than  when  ihc 
nasal  re^|>tration  is  not  Jntt^rfcTed  \^ith,  aiid  that,  as  the  aE- 
lacks  increase  in  frequeticy,  complete  re^ioration  ol  the  hear- 
-jni;  doe*  not  like  place  as  rcndilj'.  The  Jntcrv^ils  during 
Mwliich  (he  hearing  U  (airly  giind  bt'cnme  shorter  and  slioiler, 
until  every  fresh  attack  seems  k>  le.ive  the  powf-r  i.ti  inidillon 
more  impaired,  While  many  oi  tlicsc  symptoms  depend 
upon  inlerierenee  both  ;vith  the  circulation  within  Ihc  t^'m- 
panum  and  the  l^ustachian  tube,  and  with  the  proper  ventila- 
tion of  the  middle  car.  it  is  ccriain  that  a  lar-^e  proportion  ot 
cases  are  met  with  in  which  a  physical  examination  reveal* 
[he  Eustachian  tube  patent  thr^nighou!  the  entire  attack,  and 
-in  tliese  cases  ive  must  conclude  lluit  the  lurgesccncc  of  Ihc 
kirhinated  hodicii  interferes  with  the  venous  return  current 
the  labyrinth,  causing  bbyriiilhinc  congestion,  Fiinc- 
ional  examination  ol  these  patients  seems  to  confirm  this 
view,  and  it  is  therefore  important  to  remember  that  the 
venoiis  enpor^cment  lAilhin  the  nasal  passages  i^  operative 
in  the  production  of  labyrinthine  symptoms  directly,  as  lvcII 
in  exeSlIng  chanj^es  in  the  tympanic  cavity. 
This  IS  undfMibJedly  the  reason  wliy,  in  many  cmm'*?,  miIv 
jcclifc'e  noises  will  be  iniprovcd  by  treating  the  upper  air  pas- 
ses, although  u|>on  functional  examination  the  patients 
libit  none  ol  the  phenomena  charactcriittic  of  an  involve- 
irat  of  the  conducting  mechanism*  The  symptoms  are. 
^without  doubt,  due  to  vascular  changes  within  ihc  labyrinth 
lendent  upon  the  turge^ccnce  oi  the  turbinated  tj«^i;ue 
'ItWn  the  nasal  cavity,  and  a  removed  of  (he  cause  relieves 
ihc  s^ymjitomw.  Tim  fact  f:ert;urtly  broadens  the  fjch)  of  use- 
fulness of  iiitziinas^d  surgery,  which  has  i|uite  commonly  hecn 
supposed  to  be  of  value  only  in  affections  of  the  middle  car. 
Symptoms  referable  to  the  nasal  passages  themselves  have 
alrcskdy  been  alluded  to,  while  a  more  detailed  account  of  the 
various  aural  symptoms  will  be  lound  under  the  dilTcrent 
diseases  before  described. 

Concerning  ihe  diagno^i*  of  the  c-ondilii>n,  an  examination 
both  by  anterior  and  posleiior  rhinoscopy  will  render  its 
rccD^nillon  eafLV.     Upon  anterior  rhlooscopic  examination, 

Krior  turbinated  body  will  be  seen  to  project  into  the 
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pa^sngr,  occlttding  il  morr.  ur  Ic^ss  (ximplftrly  ^iid  prevcniing 
;iri  iii^|i(M:iion  of  ihc  pnslcrior  wall  of  thr  plTaryn^ml  ^lill 
ihmiigti  {he  anterior  n^rca.  W!icrc  a  cJcfoniiiiv  i>f  tbc  sep- 
tum is  present,  the  hypcrlmphy  will  be  found  more  marked 
u|)on  ihc  side  opposite  to  Ihnt  occluded  by  Ibc  septal  obstruc* 
tiun.  Curbu^ly  enou^^h,  tlic  patient  ^vill  coinpbin  of  thai 
nostril  as  the  one  obstructed,  the  reason  being  thai  respira- 
tion through  the  oppo^iitc  pii>*7ige  hitving  been  imperfect  for 
:l  Innji  liiiL-.  he  has  ceased  to  observe  changes  in  Us  patency, 
while  the  ohslniclinn  upon  the  opposilc  side,  or  (he  one  upon 
which  he  depends  for  nasal  respiration,  is  immediatdy  rccog- 
nucd.  an  any  incrca*icd  turgfcsccncc  practicdUy  renders  nasiit 
respiration  impossible.  Impact  with  a  pri>t>e  temporarily  ex- 
presses the  blood  from  the  swollen  turbinated  tissue,  the 
eni^orged  condition  immcdbtely  recurring  as  soon  as  me- 
chirtcit  pressure  is  removed-  Thi*  examinaiion  anih  a 
]>robc  also  r^^vcals  In  the  operator  that  l]ie  membrane  li 
lliitkencd ;  it  feeU  vclvelv  lu  the  touch  ;is  the  pixilic*  pre^i^rt^ 
it  Against  the  outer  bony  wall  of  the  nasal  cavity.  Posterior 
rhinoscopy  will  reveal  a  siniilnr  condition  over  tJie  posterior 
extremity  of  the  lower  turbinated  body,  and  in  ^ome  inxUnces 
the  hyperircjphic  changes  n^ay  he  more  marked  here  than  an- 
teriorly. The  posterior  extremity  of  the  inferior  turbinated 
body  may  project  into  the  cavity  of  the  ra*o-pharynx  as  a 
rniiiul  runk'^s,  completely  ocH-luititig  ihe  chnann  of  the:ilTec1ed 
side.  Occasionally,  instead  of  prcseniin>j  a  »uiimm1i  c!«»i1oun 
the  MirfaLC  of  the  mas?i  in  irregularly  mamniillaled-  This 
constitutes  the  so  called  posterior  hypertrophy,  and  may  be 
present  upon  both  sides. 

The  middle  turbinated  bodv  may  present  evidences  ol 
hypertrophy,  but  less  extensive  ni;uaily  th^n  those  exhibited 
by  the  inferior. 

H  a  teii-per-ccnt  s<jluii(jn  of  cocaine  is  spnayeil  into  the 
anterior  niires.  nnd  the  partis  ag.iin  examined  after  a  few  niin* 
ulcs,  a  niorkcd  change  will  be  observed.  Owing  to  the  ac- 
tion oE  the  drug,  the  venous  engorgement  will  have  d»>p- 
peared,  the  mucous  membrane  will  be  seen  to  apply  iuell 
more  closely  to  the  bony  pans  beneath,  and  the  passage  vill 
be  correspondingly  nmre  patent.  The  posterior  pbaryn^eM 
wall  will  be  rc.idily  seen  in  most  instanceSn  if  the  head  of  the 
patient  is  held  in  such  a  position  that  the  floor  of  the  nasal 
cavity  is  hori/fmlaU     In  order  to  render    lhi&  lUKpecElon  ui 
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the  posterior  wall  possible,  the  lip  of  ihc  nose  inusi  be,  liked 
up  strongly,  and  the  operator  must  so  direct,  the  rajs  of  light 
iliai  the  deepest  porliriii  ni  ihc  pai»!iage  will  be  tlionjughly 
illuminated.  The  light  rct1e\  ot  the  posterior  pharyn^^eal 
u-all  will  then  b©  seen,  its  reco|;mtion  being  more  easy  if  the 
pnhent  is  asked  to  pronounce  the  letter  Jir,  thvit  eltviitirrg  the 
solt  p-iliUe-  During  Ihis  ;ici  ihc  levator  p:iL(ti  muscle  will 
be  seen  to  pass  across  the  field  of  vision,  encroaching  upon 
(he  posterior  n;tsal  orifice. 

The  resulls  of  treatment  of  this  condition  src  cKcecdingly 
satisfactory,  and  it  will  be  always  possible  rot  only  to  relieve 
the  attacks  of  interniittent  turge^ceiice  oJ  the  mncou$  mem- 
brane, bot  also  to  caufic  the  absorption  of  hyperplastic  ti&ste 
and  to  return  the  membrane  to  its  normal  condition.  Our 
efforts  :it  iriMlrnen!  nmst  be  directed  both  lo  the  reMilts  of 
the  hyperpliislic  process  and  toward  the  removal  of  those 
causes  which  o]«:isitc  lo  pniducc  the  intcrmtttcnt  tnr^csccncc 
o\  Xhc  mL'mbranc- 

U  there  IS  nn  obstruction  upon  one  side  due  to  a  delorm* 
ity  of  the  nasal  fieptum,  this  must  first  receive  attention. 
The  particular  manner  in  which  this  shall  be  clone  will  de- 
pend upon  the  choice  of  the  individual  operator,  atid  some- 
what njion  the  character  oJ  the  obstruction.  Where  a  prom- 
inent ridge  i^  presenl  this  \\  besi  removnl  l>y  mrims  tif  the 
iia^l  saw,  Wltcie  the  septal  obMruciion  is  not  SLifhdcntly 
circum?icribcd  to  admit  ot  removal  in  this  manner,  it  may  be 
burned  awny  by  means  of  the  gals-ano-cauterv.  Some  prclcr 
the  use  ot  the  electric  trephine,  and  |;ood  results  undoubt- 
edly follow  the  uie  of  this  inslrumcnt,  but  the  author  has 
hid  no  personal  cxpcncnce  with  it.  For  the  relief  of  the 
turbinnte  hypertrophy  the  membrane  should  fir>T  be  exsan- 
^ninaied  by  means  of  cocahie.  after  which  a  small  bead  of 
chntmJc  ncid  mcUcd  upon  the  tip  tA  a  metal  probe  should  be 
applied  to  a  limited  nrca  over  the  inferior  turbinated  body. 
The  site  of  the  af>p1icalion  should  correspond  to  that  which 
was  most  prtjmintni  lieft^re  cocaine  was  applied.  The  super- 
ficial extent  of  thi£  application  will  depend  upun  the  degiec 
of  the  previous  turgescence;  usually  the  membnirr  is  cov- 
ered U'iih  the  chnmuc  acid  over  an  arta  about  the  size  of  a 
split  p>ea,  C^re  should  be  taken  li)  dry  the  na^al  mucous 
membrane  with  a  pledget  of  cotton  before  applying:  Ihc 
chromic  acid:  any  excess  of  acid  is  Co  be  immediately  rc^ 
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motfvci  by  mean?  fil  a  dry  plcftgcl  of  cotton,  lo  prcwM  ite 
?^j>icr3din}i;  otfcr  Hic  surface  of  ihc  membrane.  The  rcsulld 
tl1i^  ap|>iicaliiin  U  to  foiiii  nn  incliiMic  cM:hnr.  which  pre- 
vents the  shtclling  of  the  turbinated  lissuc  aUcr  the  cflcaof 
tUo  cocaine  lia^  passed  avray.  The  blood  vcs^U  arc  thus 
supportcdt  and  their  walls  resume  their  normal  Umc.  The 
slough  separates  at  the  end  o(  from  five  lo  ten  d^iys,  ailer 
which  the  operation  is  repeated  over  anoiher  portion  of  ibc 
turl-rffKittd  btjfly.  These  iippHcations  are  cxmtiniied  until  the 
p^itcncy  oi  Itie  passage  has  been  rcsTnred,  When  the  hyper* 
iropliy  h  exce^ive  the  culd  wire  snare  may  be  used  to  rr* 
move  redundant  portionsn  The  mcmbmnc  is  fii^t  acucsthcl- 
izcd  with  cocaine  and  the  loop  made  to  surround  the  masi. 
The  xvire  lh  then  drawn  into  the  tube  and  cuts  through  the 
lii^sue  which  it  surrounds.  When  the  mass  i^  situated  in  the 
posterior  nares  the  wire  loop  should  be  made  to  cut  throui^h 
«1ow1y  by  uMn^  the  screw.  )n  thtv  manner  haeroorrhage  is 
;LVOtded,  As  cncnine  ex<i]injriitn:ite«  ihc?  ntc^mUmntf.  it  is  welt 
to  use  ijitly  a  suffkirijl  quaiiiity  to  produce  anarsthcsia.  iu 
order  that  the  snare  may  remove  as  much  of  the  swollen  nU' 
cons  membrane  as  possible,  After  the  operation  is  completed 
a  little  iodot  is  to  be  insuflialed  upon  the  cut  suifacc.  and  the 
paiicnt  directed  to  avoid  forcible  efTortft  at  clearing  the  n<^ 
tril  for  at  [cau  twelve  hours.  In  this  way  hamorrhape  i* 
avoided,  and  prompt  recovery  is  the  rule. 

Hygienic:  nile%  «uch  a%  prnper  aflenlion  fo  underwear, 
the  d^ily  use  of  the  ciild  bath>  etc..  must  not  be  forgotten  in 
the  trcatmicnt  of  these  cases. 

DEt-xjKMrriES  OF  the  NA!iAi.  Septum, 

As  the  condilioD  which  obstructive  lesions  of  this  char- 
acter produce  have  been  diRcusfcd  sufficiently  under  hyper- 
trophic  rhiniti'^.  we  <h:U]  consider  here  tmly  the  surfi^lcat  pro- 
Lcdures  adopit'il  Uti  ihc  relief  of  tlic  nhstruction^  Where  liic 
deronuLty  conti^la  of  a  prominent  ridge  extending  from  the 
anterior  portion  of  ihc  cavity  for  a  considerable  distance 
toward  the  posterior  narcs,  the  nasal  saw  devised  by  EJos- 
worth  seems  to  be  the  most  simple  instrument  for  relievfi^ 
the  condition.  The  patency  of  the  p:u;i;nge  i*  to  be  restored 
by  sawing  off  the  obsiruciing  Icdj^e  either  from  above  dovra* 
ward  or  from  below  upward,  according  to  the  special  topog- 
raphy   of  the  IrsidTi  and  thr  choice  of  the  Operator.     This 
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procedure  can  be  carried  out  under  cociinc  anrcsihcsin*  and 
ifi  absolutely  painless.  Ore  should  be  taken  thai  all  instru- 
ments tisc^d  al  i\K  opcMiitutn  \\nvc  been  previously  Merilixed 
by  bciling  in  n  nnC'pcr'Ccnl  c^irbonatc-of-soda  solntion.  Aitt-r 
the  opcTaiiuii*  a  little  iodol  is  instLlllated  tnto  ikic  ]ius,m^i\  mi 
05  to  cover  the  exposed  siirl^rce,  .'tnd  recovery  15  usLi<ilty  un- 
eventful 

Where  the  obstruction  U  of  SMch  a  shape  that  the  ^uiw 
can  not  be  used  the  gidvsinoc^iutery  may  be  employed.  After 
local  anaesthesia  has  been  induced  bv  the  use  of  cocaine,  tbc 
fiat  platinum  blade  should  be  applied  to  the  most  promincni 
point  and  the  obstrutrlion  biirnri!  Aw^y.  The  pUtiinim  tip 
should  be  at  a  bnghtrcd  U cat.  as  a  Icnipciaturc  below  this 
CAUses  pain,  while  if  it  i*  heiitcd  {*>  :i  higher  degree  the  opera- 
tion  is  likely  to  be  (ollowcd  by  hecmorrhnge-  It  is  usually 
unwise  to  attempt  llie  destruction  oi  a  large  obstructing;  mass 
at  one  sitting.  A  portion  of  the  obstruction  should  be  burned 
away.  »Tnd  the  operation  repeated  at  intervals  of  ten  day*  or 
two  weeks  uniii  a  patent  passage  is  obtained.  The  wounded 
surface  is  dressed  io  the  aamc  manner  as  when  the  saw  is 
used. 
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WilBK  the  n^-isal  passages  are  iHe  scat  of  &n  ttroftiic 
process  the  mucous  membrane  coverinif  the  wall*  ot  the 
cikvity  lieuomes  atienualcd  and  applies  itself  closely  to  the 
uncjcrljing  \ntny  Mrticlures,  Micnistopical  cxaminattoo 
teacher  us  that  ihis  atrophy  affects  ihc  j;lalul^  wllb  which 
the  menihranc  is  ,supplir(l^  The  ±iecretion, is. altered  in  chir- 
act cr,  and  contnins  an  excess  o!  solid  ckmcnU.  The  result 
is  that  it  dries  within  the  passage  formini;  Inr^c  irregular 
cru5t»  upon  ihe  mucous  membrafie.  As  itM:»e  crusts  become 
dry  ihry  shrink,  expelling  the  blood  from  the  iiodeHytn;:; 
mucosa,  and  mechanically  augment  the  alrophic  chai^geiL 
Bosworih  i^  undoubtedly  correct  in  the  statement  ihat  the 
disease  is  of  Inng  duraticm  and  develops  as  the  result  of  puru- 
lent rhinitis  in  childhood,  usually  after  one  of  the  exanthe- 
mata. An  examination  shows  an  abnormal  patency  of  the 
nasal  passage*,  the  membrane  applying-  itself  so  closely  to 
the  bony  framework  that  the  turbinated  bodies  appear 
merely  a*  lines  upon  the  outer  walls  of  the  chambers.  The 
post-pharyngeul  wall  can  be  easily  recognized  upon  anterior 
rhinoscopic  eT^uiuination.  Owing  to  the  absence  of  ihe  mir. 
nial  turbinated  tissue,  the  atr  which  reaches  the  vault  oJ  the 
pharynx  through  the  na»al  cavity  is  not  properly  moislencij 
and  abstracts  moisture  from  the  membrane  in  this  rcploo: 
the  result  is  that  we  usually  lind  a  mass  of  inspissated  muCuS 
Lining  the  vault  of  the  pharynx.  The  patient  complains  rut 
fwly  of  the  crusts  which  arc  exp<-lled  Irom  the  nasal  cavity, 
but  iilso  of  the  formation  of  a  brood  scale  o(  tenaciuuft  mucui 
which  is  diawn  down  from  Ihe  vault  of  the  jtliarynv  niter 
repeated  efforts  at  clearing  the  passat^e.  These  masses  of 
inspissated  secretion  within  the  nasal  chambers  undergo  do 
composition  and  impart  to  the  breath  an  extremely  fetid  odof. 
i.t'hich  ii  a  characteristic  feature  of  the  affcctioft. 

The  aur^l  symptoms  which  are  present  in  these  cases  arr 
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ordinarily  msignificant.  and  arc  usually  due  to  a  previous  in- 
eni^nt  oS  ihe  ixikUWc  car  in  childKood,  when  the  pLirulent 
rSinitif  was  ni  its  hi^ight.  Ii  in  possible  thai  tiic  imperfect 
moistening  of  ilic  air  may  piny  a  |iarT  in  the  prorliLCiion  of 
ceilain  aur^l  Muiplums,  allhougli  this  lias  never  sermwl  1o 
mc  probable.  It  is  more  likely  that  the  condition  vtitbin  ihc 
middle  car  is  concomitant  with  rather  than  secondary  lo  the 
na^al  condition. 

The  treatment  of  this  a^ection  is  unsatisfactory  as  lar  as 
eScciing  n  pernianert  cure,  but  etficieiil  in  relieving  th€  pa- 
tient iruin  the  disagreeable  symptoms  which  ii  causes.  The 
first  measure  \%  tn  ihnroughly  cleans-  the  nasal  cavity,  rcmov- 
irift  a3l  dccom|TOsing  crust^s.  This  is  hc\\  done  by  the  use  of 
the  vasal  douche.  At  lea^t  a  quart  of  a  we:ik  sdinc  Wution, 
-Bs  hot  as  can  be  borne,  is  lo  be  passed  Ihrough  the  nasal 
chambers  twice  daily ;  this  not  only  washes  away  decompos- 
ing; manses,  btit  exerciser  a  certain  stimululing  aclinti  upon 
the  membranes.     During  the  d:iy  the  na&al  ch;imbers  may  be 

S"'-'Ti5ed  at  frequent  intervals  wiih  an  alkaline  spray  auch  as 
fuUcmtHg  ; 
5  Sod.  bicarb gr.  xx; 
Acid,  boric.  ...*....... ^  ss. ; 
Acid,  carbolic ttl.  i»; 
Glycerin 5  j; 

Aqna q.  s.  ad  ^  ^iij* 

(M.  SJti- ;  Dilute  with  an  equal  volume  of  water,  and  use 
[n  ar*  atomuer  ;is  a  nasid  spray, 
l^ter,  irrtfvation  may  be  employed  but  once  daily.  If 
faithfully  continued,  this  Ireaimcni  will  prevent  the  discom- 
(on  attendant  upon  the  nasal  affection.  The  use  ol  the  nasal 
douche  in  thi^sr  cascfi  !i(-ldom  prtiduce^  anr;il  «iynipti>m>,  a% 
the  nnsol  [lassa^cs  arc  free  and  rhcrr  is  but  little  danger  of 
the  fluid  eiUcrint^  ibe  tympanum.  It  shuuhl  always  be  re- 
membered in  employ  ing  the  douche  thnt  the  current  should 
enter  by  the  occluded  nostril  if  there  is  any  dirterence  in  Ihc 
patency  of  the  two  ^ides.  In  this  wav  il  i^  practicaHy  impos- 
sible lor  any  Ticcident  In  h.ippcn.  The  relief  oi  the  nn^al  con- 
dition cxcns  but  little  influence  upon  the  aural  disease.  The 
chief  »^ource  of  relief  is  proUibly  due  to  the  fact  that  the 
pfiticnt  m^ike^  less  vigorous  cflorts  at  CKpclIing  ihc  crusts  by 
blowing  the  nose,  and  the  sudden  increase  of  tympanic  prcs- 
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sure  is  thus  avoided.  In  some  instances  it  is  wise  to  fur- 
ther stimulate  the  parts  by  the  insufflation  of  the  following 
powder  immediately  after  the  douche  has  been  used: 

9  Pulv.  sangiiinariiE 3  ss- ; 

Pulv.  lycopodii q.  s.  ad  5  j. 

This  causes  considerable  pain  when  insufflated  into  the  nasal 
chambers  and  produces  a  profuse  watery  discharge.  In  this 
manner  the  turbinated  tissues  are  stimulated  to  activity  and 

return  to  a  more  nearly  normal  condition.  The  insufflation 
of   the  powder  is  to  be  discontinued  after  the  tendency  to 

crust  formation  has  been  checked. 
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Tiiift  cnndftion  is  uudouUcclly  ^tspfnl^iblc  for  more  than 
half  of  Ihc  pathological  lesions  met  with  in  the  tvmi^aniiin. 
It  is  essentially  a  disease  ol  childhood,  probably  a  manifcslii- 
tion  of  n  constitutionuL  diathesis  not  inappropriately  termed 
by  Boflworth  "lymphaiism."  The  mnnncr  in  which  a  mass 
of  lymphatic  tissue  in  ihe  pharyngeal  vault  iijfluencos  the 
organ  of  hearing  has  already  bt-en  described  in  the  be|;iiiniiig 
of  this  section,  find  need  not  be  repeated.  Wc  shoiild  bear 
in  mind  that  its  Influence  is  nnl  alone  confined  in  thr  middle 
ear,  but  that  the  vessels,  of  ihc  labyrinth  iinduubtedl^  suffer 
when  Ihis  lymphatic  tisane  is  the  scat  of  re]>cfllcd  attacks  of 
acute  inflammation. 

The  symptoms  dependent  upon  the  presence  cl  the  jfrowih 
are  those  ol  nas:d  obRtniction,  the  s^u^erer  bre^^thin^  almost 
eriircly  through  the  mouth,  especially  during  sleep,  The  ra- 
s:\\  qunlity  of  chc  voice  is  wanting,  ;inH  among  yornng  children 
llicre  is  a  |)c-rsisteitt  diM-liarge  fjorii  Ciic  anterior  nnic*.  Such 
A  growth  becomes  cnsilv  congcitcd^  oiid  tlic  cu^c^  present 
with  the  history  of  frequent  colds  in  the  head.  A  cold  in  the 
head  in  a  child  under  twelve  years  ct  age  is  almost  invariably 
dependent  upon  adenoid  vegetations  within  the  pharyngecl 
vault. 

The  aural  symptoms  are  quite  as  characteristic  as  those 
referable  to  tht*  air  pa^tsge*.  There  arcfreijueni  attacks  of 
cnrache,  tertninating  in  ^oinr  cjiscs  in  a  discharge  from  the 
ear,  which  may  continue  as  a  purulent  otitis  media ;  or  where 
the  inflammatior  h  less  severe  there  may  be  repeated  attacks 
ol  I Libo-tympanic  congestion  or  of  ncute  cat;irrhal  otitis  media 
without  rupture  of  the  drum  membrane.  In  some  instances 
the  membrane  is  the  scat  of  a  minoie  rupture,  and  there  is  the 
history  ol  slight  serouit  discharge  immediately  following  the 
attAck*  but  disappearing  spontaneously  at  the  end  of  a  few 
days. 


CHAPTER  XLV. 

nVTTRTROPmc    ItmNITlS,— llEFORMlTIKfi  OF  THE   KASXL 

SEI'TUM. 

HvrERTuoi'inc  KifisiTis, 

Tlll-y  condition  consists  in  a  True  hyperlrophy  ol  Ihe  ele- 
mc^iUs  st'htch  f^o  to  make  up  ihc  iiii'bin:tccd  bodies,  and  w- 
volves  especially  the  inforior  turbinated  body.  In  addiiion 
In  (he  new  grnwlh  (if  conneciive  ti?w4iic  present,  ihc  venous 
^{nuftcs  inclnscd  bclwcen  its  mrshcs  become  lOTttinu?^,  atiid 
uicrcafkC  ir  mkc  aiifl  in  number.  A»  a  r»uU  of  tlic^c  changes, 
the  tissue  cov£:ring  ihc  inlcrior  turbinated  bone  U  increased 
in  volume,  ond  in  m.irkcd  c.isc?  hangs  loosely  Irom  its  bony 
attachment,  so  ai  to  ob&triicL  the  nostril  to  a  considerable 
clej^ree.  When  the  venous  channels  are  ergorged  wiih 
i>Iijod,  this  obstructing  mass  may  :itiatn  ^nch  a  si^c  as  to 
cfimplciely  clonic  the  inferior  meatu§i  and  prevent  the  p^kf^iage 
<if  ;iir.  The  erudition  probably  depends  mcHt  frrquenlly, 
according  to  Boswortb.  upon  a  deformity  of  the  misA  m^- 
tnm,  and  i»  moat  marked  upon  the  aide  which  is  least  ob- 
^fjinictcd  bythcHcptal  projection,  Owin*  to  the  obstruction 
of  the  opposite  nostril,  each  act  oi  inspiration  rarchcs  the  air 
in  the  oppo&itc  nasal  chamber  and  favors  dUalation  of  ihc 
veins  imbtfJded  in  the  lurbinalec!  tissue.  Continued  for  a 
h>njj  time,  pcrmanrnt  iH^Hiir  change*  tnke  place,  reisultinfr  in 
ihc  cluoiiic  venous  enj^oi^emenlj  and  in  ihe  hyprrtmpliic 
li-^uc  changes  above  cntimeniled.  Such  a  condition  retiders 
the  patient  extremely  susceptible  to  variations  in  temperature, 
whieh  result  in  the  affection  commonlv  known  ns  "cold  ia 
the  head/'  Repeated  attacks  ol  this  character  operate  To 
increase  the  chronic  condition  which  undcrliea  it.  Without 
either  enterirg  into  an  enumeration  of  the  various  reflex  difr 
turbnnees  de|iendiug  iipou  ihiit  n:i^^l  cindiiion,  or  dwelling 
upon  tfic  Viirious  loc^l  symptoms  which  are  caused,  we  may 
Mate  that  Ihc  most  conimau  symptom  of  which  Ihc  sufTerer 
complains  is  the  inability  to  breathe  through  the  nose,  and  oJ 
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fre<|ucntl>  repealed  coUls  in  tlit:  head.  The  effect  of  thcie 
aitacka  ol  fiAW  Mcnosi-s  may  inllucitcc  llic  hearing  to  a 
marked  dc;grcc-  PaHcnfs  almost  invnrinbly  state  (hut  during 
such  an  tLltQck  the  hearing  is  mtjch  less  acute  Ihnn  \vhen  the 
nasal  respiration  is  not  inierfered  with,  and  that,  as  the  At- 
tacks increase  in  frequency,  compk'te  restoration  of  the  hear- 
ing does  not  take  place  as  readily.  The  intervals  dnring 
whkU  ihc  hearinjc  U  fairly  goud  bcL't>nie  shuMer  and  shorter, 
until  every  fresh  iitlacic  ^^eenis  lu  k-^ve  the  power  of  auditing 
more  iiDpaircd.  While  mriny  of  these  sympionis  depend 
upon  interference  both  with  the  circulation  within  Ihc  tym- 
panum and  the  liu^Eachian  tube,  and  with  the  proper  ventila- 
tion of  the  middle  e.'tr,  it  is  certain  that  a  larf^c  proportion  of 
esses  arc  met  with  in  which  a  physical  examination  rcveais 
the  Eustachian  lube  jtateni  thrniighunt  ihe  enlire  attack,  and 
in  these  cases  we  must  conclude  I  hat  the  Iiirgescencc  of  the 
turbinated  bodies  interferes  with  the  venous  icturn  current 
Irom  ibc  labyrintb.  causing  l.ibyrinthinc  congestion*  Func- 
tiot^al  cHaoninatjon  ot  these  patients  seems  to  confirm  this 
view,  and  it  is  therefore  important  to  remember  that  the 
venrfns  engorgement  within  the  ra*al  pa?^«ages  is  operative 
in  the  production  of  labyrinthine  symptoms  directly,  as  well 
as  in  e:rciting  changes  in  the  tym[)anic  cavity. 

This  is  undnubtcilly  thf.  reasmi  why,  in  many  rasen,  stdi- 

jectivc  noises  will  be  improved  by  treating  the  upper  air  pas» 

sagc<>,  although    upon    functional    cxaniinatioa    The    patients 

cxhit^il  none  of  the  phenomena  characteristic  ol  an  involve- 

_  mcnt   ol   the   conducting   mechanism.     The  symptoms  arc, 

p  ^viihout  doubt,  due  to  vascular  changes  within  the  labyrinth 

dependent   upon    tht-   tnr^escence  of   the   turbinated   ii»if;ue 

u'ithiti  the  nasal  caviry,  and  a  removal  rd  the  t;msc  relieves 

Uic  syniptinns.     Thi^  fact  ct^rlaitdy  brt»adcns  the  field  of  unc 

fulncKv  of  intranasal  surgery,  whith  has  quite  commr.mly  been 

supposed  to  be  of  value  only  in  aHcctions  of  the  middle  ear. 

Symptoms  referable  to  the  nasal  paiaagcs  themsel/cs  have 

already  been  alluded  to,  while  a  more  detailed  account  of  the 

various  aural  symptoms  will   be  found    under  Ihc  different 

■  diseases  before  described. 

Concerning  thf  diagncisi*  of  the  condithir,  an  examfnntion 
_  both  by  anterior  and   posterior  rhinoscopy  will    render  its 

■  recognition  cuay.     Upon   anterior  rhinoscopic  examination, 

■  the  inferior  turbinated  body  will  be  seen  to  project  into  the 
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1nlmi:it(^ly  sit^ociAtrcl  with  rntjirgcnieiit  of  lh«^  phnryngral 
toiiail  is  a  similar  condition  alTrcting  the  lymphatic  tissue- 
ol  the  i»x>-|)harynx.  Many  years  a^o  the  removal  of  en- 
larged faucbl  tonsila  for  tbc  relief  ol  impaired  bearing;  W35 
advocated  by  Vearsley.  Alter  Meyer  had  shown  the  marked 
effect  which  hypertrophy  of  the  pharyngeal  tonsil  exerted  in 
die  causation  of  inflammatory  processes  within  the  tympanum, 
removal  of  the  faucial  tonsils  for  ttiese  conditions  felt  into  difr 
use.  It  is  probable  that  excision  of  the  faucial  tonsils  is  dc* 
manded  in  many  cases  of  aural  dbcase  both  of  the  suppura- 
tive and  oi  the  nonsuppurative  variety.  It  is  a!»o  probable 
that  tlic  bcncrtcial  cflccl  produced  is  due  largely  to  the  ab- 
sorption  of  the  pharyngeai  tonsil  which  follows  the  operation 
in  Tn;Lny  e:isc«.  As  a  rule,  however,  whenever  ihc  laucul 
tonsils  are  hypcnrophied,  and  at  the  same  liric  an  inflam- 
matnry  pioci-ss  is  pre«nil  within  the  tympaimm,  iheir  re- 
moval Tthould  he  sidviiculed.  tn  the  htrge  nifij<inty  of  cases 
enlarged  faucial  tonsils  occur  coincidcntly  with  an  enlarged 
pharyng;cal  tonsil,  and  fthoidd  be  removed  at  the  same  time 
that  the  operation  is  ])erlormcci  upon  the  adenoid  vegetations, 

In  subjects  under  the  age  ol  twelve,  tonsillotomy  is  bcic 
performed  by  aay  one  of  the  various  luittruwenljE  which  have 
been  devised  for  thi*  fmrpusc.  The  author  prefers  Msthieu's 
instnimcni.bui  aity  of  the  others  are  probably  equally  cfikrlem 
In  e\|ierl  h.iudh- 

Wf^en  tonsillotomy  and  the  removal  of  adenoid  vegeta- 
tions arc  practiced  at  the  same  operation,  it  is  usually  wise  li> 
remove  the  faucial  tonsils  ftrst.  as  the  haemorrhage  Irora  the 
pharvngeril  vauJ:  rather  obscures  the  field  of  operation  if  ttic 
adenoid  growth  is  first  attacked. 
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This  condition  is  probably  due  to  ulropliic  changes  whicb 
take  place  in  the  pharyngeal  tonsil  in  adult  life.  These 
cnangcs  consist  in  the  disappearance  of  the  cellulnr  elemeniit 
iii  the  l^Miiphaltc  notJulffs,  ^iid  an  iturriMKC  in  ihc.  fibrijii^^  lif^ue 
constituting  the  framework  of  tlic  gland-  It  is  piobabk  that 
if  the  complete  hislorjr  of  every  case  cxjuld  be  obtained  we 
should  hnd  that  ibcsc  patients  suffered  from  symptoms  rcfcr- 
fiblc  to  a  moderate  hyperlrophy  of  the  pharyngeal  tonsil  dur- 
irjT  childhood.  The  condition,  however,  was  not  Kutlieiently 
marked  to  demrnid  surpical  intcrfcrenee,  and  in  e.irly  adult 
life  the  syripionis  disappeared.  It  i*  only  late  in  life,  when 
urterotic  changes  fake  place,  thai  symptoms  dependent  upon 
the  presence  nl  this  tis^nuc  ag;iin  appear.  Tlic  prominent 
symptom  of  which  these  patients  complain  is  the  accumiila* 
tion  of  viscid  secretion  in  the  pharyngeal  vault.  This  secre- 
tion excites  repeated  efforts  upon  the  part  of  the  patient  to 
draw  the  ma,^,^  back  into  the  mouth  and  evpel  it  in  fhift  way. 
The  annoyance  which  the  condlritm  occiisions  variet;  greatly 
ill  different  individuals.  In  some,  the  cFort  to  expel  the  in* 
spissaled  mucus  may  bring  on  an  attack  of  rtlching,  or  even 
vomiting,  while  in  other  instiincr?  sp:i*mi>dic  alt;LcLs(>r  c^^lg^l- 
ing  ni^iy  he  excited.  All  manifcslatinus  dtic  to  the  presence 
of  the  mass  arc  exaggerated  when  the  patient  suiter*  from  A 
cold  in  the  head,  and  each  fresh  attack  ol  inflammation  ren- 
ders the  victim  more  liable  to  a  3ucccedjii|c  attack  upon  slight 
exposure. 

The  aural  symptoms  in  general  arc  those  crumeratcd  in 
the  chapter  upon  Chronic  Catarrhal  Otitis  Media,  Wo  may 
find  either  a  hyprrpTastic  or  ;i  hyperlmphic  prcu:ess  within 
the  middlr  car.  It  Is  a  (Question  To  what  extent  the  naso- 
pharyngeal condition  ha:«  been  productive  of  the  aural  lesion. 
My  own  belief  h  that  the  two  processes  are  coexistent  rather 
than  interdependent,  and  that  the  middle-ear  changes  have 
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resulted  from  the  presence  of  an  c^scessive  amount  of  adenoid 
tissue  in  the  pharyngeal  vault  at  an  early  period  of  life,  and 
do  not  depend  upon  the  sclerotic  changes  which  have  subse- 
quently taken  place  in  this  tissue,  although  they  are  similar  in 
character-  Naturally  the  aural  symptoms  are  ag^jravated  by 
the  congestion  of  the  naso-pharyngeal  mucous  membrane,  on 
account  of  the  intimate  relation  which  exists  between  the 
vessels  in  the  two  regions ;  but  it  is  unwarrantable  to  assume 
that  any  treatment  directed  toward  a  correction  of  the  naso- 
pharyngeal lesion  will  do  more  than  exempt  the  organ  of 
hearing  from  repeated  attacks  of  congestion.  The  sclerotic 
changes  have  advanced  to  such  an  extent  in  these  cases  that 
we  can  not  hope  for  an  absorption  of  the  new  tissue,  even  if 
the  parts  are  kept  in  a  state  of  perfect  equilibrium.  Efforts 
at  treatment  will  cut  short  an  attack  of  inflammation  in  this 
region  and  relieve  the  throat  symptoms,  and  will  at  the  same 
time  relieve  the  acute  aural  symptoms  and  cause  the  tym- 
panic mucous  membrane  to  return  to  the  condition  present 
before  the  acute  attack.  Beyond  this,  however,  no  trcatmeal 
of  the  naso-pharynx  will  be  of  avail  in  adult  life. 

The  treatment  of  the  condition  consists  in  local  applica- 
tions of  an  astringent  solution  to  the  naso-pharyngeal  mucous 
membrane.  These  applications  .may  be  made  by  means  of  a 
curved  applicator  carried  behind  the  soft  palate,  or,  as  I  pre- 
fer, by  a  cottou'tipped  probe  carried  through  the  anterior 
nares.  the  nasal  mucous  membrane  having  been  previously 
anesthetized  with  cocaine.  The  strength  of  the  application 
should  vary  with  the  intensity  of  the  inflammation.  In  the 
early  stages  a  solution  of  nitrate  of  silver,  thirty  grains  to 
the  ounce,  thoroughly  applied  to  the  naso-pharynx,  may  stoj> 
the  progress  of  the  attack  completely.  !n  the  later  stages  a 
weaker  solution  should  be  employed.  For  the  chronic  con- 
dition relief  is  obtained  by  cleansing  the  naso-pharyngeal  mu- 
cous membrane  either  by  the  post-nasal  svringe  or  bv  means 
of  a  spray  throu**;h  the  anterior  nares;  after  which  the  appli- 
cation of  a  solution  of  nitrate  of  silver,  ol  a  strength  of  from 
ten  to  fifteen  grains  to  the  ounce,  applied  in  the  manner 
already  described,  will  frequently  be  of  service  in  relieving 
the  discomfort  attendant  upon  the  condition. 
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glaucus,  246. 
Atheroma  of  auricle,  201, 
Atto]lens  aurem,  the,  27. 
Aftrahens  aurem.  the,  37, 
Audition,   disturbances  of,   in    hysteria. 
60s. 
in  neurasthenia,  &oa. 
Auditory  hyperesthesia,  71. 
Aural  polypus,  removal  of,  407. 
specula,  ^5. 
speculum,  improvised,  85- 
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6a8  ATROPHIC  RHINITIS, 

sure  is  thus  avoided.  In  some  instances  it  is  wise  to  fur- 
ther stimulate  the  parts  by  the  insufBation  of  the  following 
powder  im  mediately  after  the  douche  has  been  used : 

9  Puiv,  sanguinaria; 3  ss. ; 

Pulv,  lycopodii q.  s.  ad  5  j- 

This  causes  considerable  pain  when  insufflated  into  the  nasal 
chambers  and  produces  a  profuse  watery  discharge.  In  this 
manner  the  turbinated  tissues  are  stimulated  to  activity  and 
return  to  a  more  nearly  normal  condition.  The  insufflation 
of  the  powder  is  to  be  discontinued  after  the  tendency  to 
crust  formation  has  been  checked. 
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CHAPTER   JCLVIL 

ADE!fOID   VUGETATlOSa, 

Th!^  condition  h  undoubtedly  responsible  for  more  than 
half  of  Ihc  pftthfjlo^ic^l  lesions  met  wilb  in  the  tympanum. 
It  is  cwcnlially  a  disease  of  childhood,  probably  a  maniicsta< 
tion  of  a  consiilutional  diathesis  not  inappropriately  termed 
by  Bosworth  "lyinphatiKtn."  The  manner  in  which  a  mnss 
of  lymphatic  tissue  in  ihe  pharyngeal  v.iult  influences  the 
organ  nf  heiidng  ha*  already  been  desHtribed  in  ihc  beginning 
of  ihis  srclion,  and  need  nnl  be  rr|>catrd.  AVr  ,<^hi>ijld  bcnr 
ill  mind  tliut  iu  iiiiluencc  is  n(it  alone  conlincd  to  ihc  middle 
cnr,  but  that  ihc  vessels,  of  ihe  labrnnlh  undoubtedly  sulTer 
when  this  lymphatic  tissue  is  thc^  seat  oi  repe;itcd  nttncks  of 
acute  inflammation' 

The  symptoms  dependent  upon  the  presence  ^i  the  growth 
are  those  of  nasal  obstruction,  the  stiftercr  breathing  almost 
entirely  through  the  mouth.  e*.p'.crdly  during  sleep.  The  na- 
%ii\  ijnatiiy  of  I  he  ^viice  ts  wanting,  and  among  young  ehildrrn 
there  is  a  persistent  discharge  from  Ihc  anterior  nares.  Such 
a  growth  becomes  easily  congested,  and  Ihc  cases  present 
with  the  history  of  frequent  colds  in  the  hcad>  A  cold  m  Itie 
head  in  a  child  under  twelve  years  of  age  h  almost  inrariably 
dependent  upon  adenoid  vegctalious  within  the  pharyngeal 
vault, 

Tjjr  aiinil  symptoms  are  tpute  as  ekiracTeriHfie  a«  ihasc 
TVfcrabIc  to  the  air  pa^isages.  There  arc  frequent  :itUicks  of 
earache,  terminating  in  5omc  cases  in  a  discharge  from  the 
ear,  which  may  continue  as  a  purulent  oiiti*  media :  or  where 
the  inflamruniion  is  less  severe  there  may  be  repealed  attacks 
of  tubo-lympaiiic  congcalion  or  of  acute  catarrh;il  otitifi  media 
without  rupture  of  the  drum  membrane,  hi  ^ome  instances 
the  membrane  i«  the  «eai  of  a  minute  nipture.  and  there  i«  the 
history  of  slight  serous  discharge  immedialely  following  the 
ntt;tck<  but  di^ajfpearing  spontaneously  at  the  end  of  a  few 
days. 
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HiUlTk|>1e  irfidon  of,  47S 
Opcr»tiOE»  irivalvin^,  4^^^^  470. 

|p|iulic.  uiiUiii^  incui  vr  lUpc*  W, 

pockoit  of,  )4- 
retiVEtioii  of,  SI3. 
ruplurc  of.  3^3. 
Wchniitiit  of  remove]  of,  446. 
MrmbiAna  vi1»miu,  tbr.  ^,  m6- 

41 


of  optiaiioi]  fof  CAciiloa  of  not- 
iinnT.  SOX 
Mcmbnxnir,  rvpro J uclion  <4  Ihc,  4197,     M 

livff  lyiparmui  III,  jSr. 
dia^oiJt  of,  $43. 

auminailon,  funrtloh^L,  5^3. 
pathology  of.  J01. 
piu^ii^^i^  of,  ^04, 
fcyirpMina^olnpi  of,  j!i, 
lr*i(rai'nt  0'.  5H4. 
epidemic,  ce'«bra.i|jLnji,  577, 

dUj^iiul*  <ir  579- 
etamiiunLlon,  lanclionaL  57> 
cmcn^noljon,  ph^Micali  579. 

pBt!ia]tJ|;y  of,  f,??. 

(inignniix  o(,  J75 

5ympltnfla|o!o|"y  of,  57^, 

ircatiurni  of,  581A 

OthlCn   4J$. 

pamlenr,  539. 
ticatjocnl  of,  53^ 

Meyer,  ft3». 
MicEOtlft.  170,  I77h 
M  liliJlc  dr.  iriaLmrat  of  ilitebaig^ 
405 
spiral ioni  on  llic.  46*. 
clnsiirtcatlon  cfn  Afitj. 
imimrntuN  fur,  46^. 
trcaCincdt  ftflcr.  40?' 
KiQ<.4A4- 

Mirrof,  rvflrcrtn^.  tbe,  7*.  Si. 
^^tFla1(oplo»  Ihc.  13s. 

Morion.  piukve,  ^Sl. 

Mucou>  mCTiLbranc,  rfduplicatiop) 

MiiitiETi,  ^7(1. 

Muht'lo.  Ihv  «k[i-iiHae,  97. 

fiuiotbn  of  ihe,  55* 

(be  Inirttympnnk,  27. 

ihv  Inif  in*ic.  *7- 

ihtf  1i]|i«l,  ft9, 
MyiiaecUvn>]r.  |urtiii1,  474, 
Mj'hngnlomy.  -ft'it,  47a 

CTp|r>r*fnr7j  473. 

Dprnlion  uf,  471- 

Nftto-ptikfynv,  «|jtG»ei  cf  lliff.  6tS,  6t^ 

eiLiiiniriaiJorj  of  ihe.  I JJ. 
NcpTirltii.  aural  camptlcoiLonb  of, 
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Nerre.  auditory,  the,  4S>  47^ 
galvanic  reacliop  of,  167. 
reaction  of.  lo  tliiDu1i»  65. 

auricularii  magnus.  the.  31. 

auriculoleniporali  the,  31. 

cochlear,  ibc,  45- 

facial,  ihc,  31. 

[rigemiriiis,  the,  31. 

vagua,  auricular  branch  of  the,  Ji- 

ve:«iibiilar,  the,  46. 

VidUn,  the,  3a. 
Nerves,  ihe  aensoiy,  31. 
Nervous  diseases,  effect  of,  5S6, 
Neura.siheniat    aural    raanifesiaLions    of, 
602.    ■ 

diagnosis  of,  603, 

prognD&LS  of,  605. 

trealmenl  of.  60£. 
Nofic,  diseases  of  the,  &lB,  619. 

etaminaiion  of  the,  (32, 

Olwervations,    preliminary,  73,  75,   ^97^ 

3Q9- 
011  ver,  6a. 
Opemion,  mastoid,  the,  515. 

prepanlion  of  the  held  of,  467- 
Operations,  middle-ear,  476. 
Orihces,  Eu&lachian»  the,  630. 
Dssicles  the,  14,  15,  I7,  3q8,  408. 
function  of^  53. 
mobitiiy  of,  iw. 
removal  of,  485,  467. 
remuval  of  indivfdiial.  4S5. 
technique  of  removal  of,  ^86. 

of  removal  of.  wilh  mfrnbram  lym- 
pani  mlact,  ^SOr 
Ostmaiin,  34, 

Oiilis     CKtcrnal     circumscribed,     acute, 
117. 
ieiiology  o{.  217. 
diagno>i»  uf,  321,  223, 
patholoi^y  of,  zi8»  219. 
prc^dosis  of,  225. 
symplomalology  of^  219. 
Irealment  of.  336,  227,  22g.  33[,  333, 
235. 
Olilis    cilcmal    drcum^cribed,    chronic^ 
236,  237, 
incision  of,  253- 
inlemal  medication  of,  235. 
Otitis    cjiernal   croupous,  treatment  of, 
*63. 


Otitis  external  diffase,  acnte.  25^. 

sliology  of,  355. 

diagnosis  of,  356,  357. 

pathology  of^  355, 

progDtHit  of,  358. 

symplomalotogy  of,  356L 

treatment  of,  358,  259. 
Otitis  uiernal  diflose,  chronic,  33B. 

Ktiology  of.  338,  339, 

diagnosis  of,  344.  34;,  347. 

pathology  of,  339,  241^ 

pnignows  of,  249. 

symptomatology  of,  343,  343. 

treatment  of,  3(;o,  353.  257. 
dif^theritic  eitemaJ,  iteatment  of.  36> 
Otitis.  eit«mal,  hzmorrhagic.  365, 

treatment  of,  a66- 
Otitis  media,  acute  catarrhal,  323. 

xtiolt^  of.  333. 

diagnosis  of,  32S,  329. 

palholt^of.  314*  3=5' 
pp^nosis  of,  330. 
symplomalology  of,  3Z4,  327. 
treatment  of,  331,  333,  335' 
chronic,  351,  633. 
diagnosis  of,  376. 
Otitis  media,  chronic  hyperplastic.  373. 
celjology  of,  372. 
diagnosis  qf,  376,  377.  379- 
funcliona]  examin:iiion,  37S. 
physical  enaminalion,  376. 
palhulog)'  of,  373. 
prognosis  of,  38a 
symptomilology  of,  374.  375' 
ircalment  of,  381,  383,  3S5. 
chionic  hypertrophic,  353. 
:ttioTogy  of,  353,  353. 
diagnosis  of»  3^fl»  3^9,  361, 
functional  examination.  363. 
physical  ^xaTnLnalion,  3EB. 
palholrigy  of.  354^355- 
prognoiiis  of.  363. 
-".ymptomaloli^y  of,  35G,  357. 
t  real  men  I    of,   364,   365,    367,    369, 

371. 
Drills  media,  acute  purulent.  336. 
:tliology  of,  336, 
dingnoFiiB  of,  34a,  341. 
patholf^  of,  337. 
prc^nosi}  of,  343, 
symptomatology  of,  339. 
treatment  of,  3^4.  345,  347,  349. 


^^^^^^^^^^^^F                                                                     1 

.                 Olilii  m^lis,  Hinknic  purulpiil,  JSA. 

Ptimnniriii^  irrcgiiJir,  i&T-                              ^^^^| 

iHiotncT  of.  jA4. 

nddt,  67<                                                        ^^^1 

iliagnofti*  o(.  jg5,  y^,  ^ryj. 

9«(undATjr.  64)  b^.                                          ^^^H 

ftincEJnna)  nDminaiL(?n,  jiyj. 

Fj^non's  tolniion.  14a.                                ^^^H 

1                              I'hyiinl  tuinindhon,  2*th  yfj- 

Plai^ut,  tynpuiic.  the,  jb                               ^^^H 

riioolum>.  371,  47(1                                          ^^^1 

Pockci  of  Troelich.  34a-                                ^^W 

fc^mptonifltoloay  <A.  39».  39J, 

L'DlLcrer.  ^5,  30^305.  )c>7.  )<*-3*7-3r9>               1 

trc4ipicni  (iFh  411s. 

J^i.  >40,  5-6,  jfi*.  jti,  471,  *77.               ■ 

Otitic  iD0ilu  purulcnEj  rcnLlua,  416. 

47'j»54fi.  5)7,  617.                                           ■ 

ACI1I4  cafec««  41(1. 

Potltzenc4lion   c»nipTVit  4vi[h   c«rheM<r-               1 

^B                       jrlinltifiy  ^r,  41^' 

ijEBiian,  131.                                              ^^^1 

^H                   itiM|T»ukLn  »f.  413,  41^ 

CClnipATnEire  vtluc  oft  !}■>.                                ^^^1 

^^B                   [>4r|ii^li>£viif,  4i(t, 

^^^1 

proghDUn  <:>f,  419, 

irvattnpflt  «f,  i^i.                                    ^^^| 

A^mpLomciIolot^ir  «(,  41^ 

rcpljrpauial,  din<rTH[lAilon  fiam,  338.           ^^^^| 

imimrm  nf.  4vo.  411. 

mnovnl  of,  406.  4117.                               ^^^| 

<^ronic  cm^t,  47a, 

Pomerti^.  154,  359,  477,                                    ^^H 

dtngiiDsii  of,  ^tth 

lV]i»            4;.                                 ^^^H 

fuiicuvno)  cuojuLi^ilon.  436, 

Fowdvri.  ln>ulTtKiian  vt.  40S>  ^^S.                ^^^| 

^                           phyiicil  tJiaminniioji.  4S6. 

Ptophyluii,  31 1.                                        ^^^1 

^H                   paihbto^r  ot  423. 

Pnuuk.  31.                                                       ^^^H 

^^1                   |ifii|;nuM«  of,  4«?. 

diitmbvj  of,  t\w                                           ^^^^^ 

^^1                      tyniptnmtiralng).'  nf,  47^ 

tihm       9^                                           ^^^^^H 

^H                   trtatnivni  cf,  ^iS.  419. 

of,  ^                                  ^^^^^H 

^H           Otolillb.  4aL 

^^^H 

^^1           Oi<^myc4%i(.  Chflrnnnttrict  ni.  3{3; 

QninlAe,  $43.                                              ^^H 

^H           OlorrhueEi.  llKrupctilic  iTimturo  ia,  415. 

^^^1 

^^1               operMirc  iirx-cduio  Ux.  4t  L. 

414*                                                     ^^^1 

^^B                 Ipinprml^,  41}, 

RrltAnrT.  mpmbniiir  Af.  37,  40.                      ^^^^| 

^^1               trtaimtiit  nftfr  of^ialion,  413. 

kMpinlii>ii»  Ch«ynr^(ok«i,  453,                   ^^^| 

^^^           Otoflcope,  ilf  pnrtiinjii ic,  idi,  361. 

Rctnhcni  Aaiciiit  thv.  JT,                                ^^^^| 

^H               Slffke'i.  loi.  jAi'^A}- 

kprkulnri.,  tri«  rnpoibnnt,  43,                         ^^S 

^H 

Khcu>nAl4kni,    ivul     c^inpIieatiDiu     <L      ^^^^ 

^H          Pflhti,  1cTnIt^  tlic,  aS. 

5<n-                                             ^^fl 

^^1             trn^r  rhr,  7)(. 

RhJniTlt.  itnifihlc.  A36.  fi37                             ^^^| 

^^1           rario(lt».  j6^ 

Khijiitit,  hyperrjaphi<:,  (Su,  A9f,  603.              ^^^| 

^^1           TAitJntliciU.  Tl- 

Hi<ij;^,  (cm^d^rAl.  ihz,  ^yii-                                     ^^^^| 

^^H           FutMfo.  upp«r  air.  ciwnlnmJon  of  the:. 

KJuLic.  npcnmeiti  or.  |^1i.  304,  563.              ^^^| 

^1 

iri3.  ip.  r£3,  304.                           ^^^| 

^^1           PAlknl,  tn-tJtiptk  of  ihc,  46^ 

KJvintnn  Titiurc,  (he,  t4S.                                ^^^| 

^^1           Pvmphifnis  193 

icgnicciE,  lilt,  v7.  ^D.  J3&I  447-                  ^^^| 

^^1                      tfOAlmcnl  of.  |t>3, 

Knli,  ai  Kcca\^.  1511.                                       ^^^H 

^^1           rcrE<:lL(>itdrilis  d<;roiTiiil]r  foUowtner  ao9 

Rohrcr.  1G3.                                                       ^^^| 

^H         PcTmai,  [he  KTTSi  <Jecp.  ;v- 

RwM.                                                                 ^^^^ 

^^H               the  grcfli  «up«rficinL  31. 

RnHmmAllrr.  fn^t  of,  13a,                             ^^^H 

^^1               the  unal]  Jctji.  $t. 

RAdingtr.                                                    ^^^| 

^^1             ih«  iDTLJill  frvpcrfidiX  31, 

^^^^ 

^H           Pf1ft|£rrH  179 

SAcmlf,  ihe,  50-                                           ^^^1 

^^1           PbM7n|>Ga]  tp^undi.  II8, 

SalpkngiTti,  KUte.  30a.    S««  Coe>ctsTi09C«      ^^V 

^^M           PhftiynAn  DUHunmitfa  uf,  IJt^ 

TVIUL.                                                                ^^B 

^^1           Fhvitonrni,  6 A, 

SutOTtnK  Incksniiei  tt.  7.                             ^^^| 
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Scale,  the  Gulton,  606. 

Scalpel.  515. 

Schimmelbusch,  9 18. 

Schubcil,  174' 

Schwabach,  154- 

Schwarlie.  358.  45^^  477.  485- 

Septuni  nasal,  dcfonnitici   of  the,  630, 

&74»  63  s- 
Sexlon,  49Q. ' 

Shrapnell,  membrane  of,  3%'j,  993,  33S, 
343p37S,  3q6,  449>488. 
incLiion  of^  472. 
5iebenmanD»  144,  l6[,  351, 
Siegle's  otoscope,  loi.  381,  3B3. 
Sinui^,  (he  Lateral,  435. 
thrombosis  of,  455,  538, 
diagnosis  of,  457, 
prognosis  of.  457. 
symplomatology  of,  4;^ 
tTcatmcm  of,  457,  529. 
Society,   iransaciions    of    the   American 

OioiogicQL,  513. 
Sound*  49- 

Sounds,  HuscultaToty,  113. 
pharyngeal,  11 3. 
tympanic,  [14,  115, 
tubal,  116,  117. 
Specula,  aural,  S3,  S5- 
^p?culum,  Uosworlh's  nasal,  135. 

pncumaEJc,  Ihe.  lOl. 
Spray,  alkaline.  627. 
Slacke,  5011,  526. 
Stapedectomy,  510,  fill,  513. 

when  ihe  membiana  [ympani  is  intact, 

Sio. 
when    the   membrane    is    partially   de- 
stroyed, SEI- 
Stapediu?,  the.  2S- 
Slapes  "he,  [7.  3q8,  401. 
disarlkulation  of,  4S3. 
mobility  of,  3S4. 
mobilizadon  of,  432,  4S3. 
plastic  operations  upon,  482- 
region  uT,  434. 
Steinbruej^e,  l5i). 
Stctter,  174. 

Substance?,  medicinal,  600. 
SupjKjriH   mechanical,   of  rclaied   mem- 

brana  tympani,  371. 
Suppuration,  aura],  surgical   treatment  of 
the  intracranial   complications  of, 
5^7- 


Syphilis,  of  auricle,  195. 
Treatment  of,  X97- 

of  labyrinth.  553.     See  LASTElFfTK. 
Syringe,  Blake's  middle-ear,  334. 

hard-Tubber  ear,  234^ 
Syringing,  technique  of,  37$,  4tj3. 
Sienes,  175. 

Taylor,  [96. 

Tecioria,  the  membmna,  43, 
Teeth,  ifnichinson,  554, 
Temporal  ridge,  ihe,  436. 
Temporal^  the  superficial.  29. 
Tenotome,  Hailmann's,  477. 
Tensor-  palati  muscle,  thet  28. 

lympani  muscle,  the,  37. 

tenotomy  of,  369.  47G,  469,  477. 
Te&ts,  qualitative,  149. 

quantitative,  142.  143,  145,  147.  148, 
Teutleben,  24. 
Thiersch,  method    of  skin  grafting   of| 

solution  of,  3^3. 
Thrombosis,  labyrinthine,  5Si- 

fetiology  of,  551^ 

pathology,  of,  551, 

prognosis  of,  552. 

symptomatology  of,  551, 

trcjiiment  of,  552. 
Thrombosis  of  lateral  sinus.    See  SiNtrs. 
Tonsils,  faucial,  fhe^  365. 

enlarged,  404. 
Tongue  depressors,  137. 
Topography,  tympanic,  97,  99- 
Tragus,  anomalies  of  the,  175. 
Troeltscb,  pocket  of,  342. 
Tubal  congpstion,  300.    Sec  Coscf-StioN. 

sounds  [i&- 

Tube,  Eustachian,  the,  19,  138,  295,  30B. 

309,  3H>,  323p  3^4p  35^-  354<  355» 

3S7.  3&i>  3^>7.  3&S-  37o>  374.  3^^ 

3  9,  408,  42a,  446,  436,  560,  595, 

59^.  631. 
auscultation  of,  1 03, 
CQlbeterization  of.  107. 
changes  in,  352,  353. 
closure  of,  305.  3^5' 
congestion  of,  l6[,  353. 
muscles  of.  33,  sg. 
u:dema  of,  ]6l. 
walli  of,  357, 
Tuberculosis,  aural  lesion  in,  439,  596. 
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Tubo-iympaniria,  acule,  313.    S«  Con- 
gestion, TliflO-TVUPAMC- 
l^uning  fork)  ihc,  143, 
or  author,  148. 
of  Blake,  157. 
series  of  Hartminii,  158. 
Turbinated  bodies.  (bCt  630. 

hyperlTophy  of,  364,  404,  620. 
treatment  of,  623^ 
Tympanic  inflammation,  iDtncraaUL  com- 
plications of,  453- 
plexas.  33. 
sounds.  114. 
topography,  qj. 
vault,  imgaiioD  of.  41a 
Tympani,  membran*,  Ihe,  si. 

scala,  the.  4S- 
Tympanum,  iaflalioa  of  the,   to2,   103, 
436. 

Ur^anlschiisch,  159,  169,  179,  218- 

eJecthc  acoumeler  of,  146. 
Utricle,  the,  39. 

Valsalva's  method  of  JnAalion,  161,  430. 
Vapors,  use  of,  309. 
Vault,  of  the  tympanum,  13. 
irrigiXlion  of.  410. 


VegcTation*.  adenoid,  629,  630.  631. 
Veins  of  the  conducting  mech«nitm,  30. 
Veins  of  the  labyrinth,  44. 
Vidian  nerve,  the.  30. 

WagenshaOser,  174,  ig4. 

Walb,  374. 

Wall,  inlema]  tympanic,  (he,  12,  t4- 

Weber,  154,  158. 

modtficatioj)  of  eiperimeni  of,  tCs. 
Weber,  F.  E„  476. 
Weber-Liel,  369,  477. 
Weber's  test,  151. 
Weil,  202. 
Wbarton  Jone*.  69. 

Whistle,  the  Galtcm,  149,  150,  155,  156, 
318,  G16,  617. 
author's  modi  Acalioa  of,  156, 
Wilde's  incision,  347.  432,  450, 
Willi$ii,  paracusis,  564,  583. 
Window,  the  oval,  424. 
Wounds,  contused,  of  auricle,  185* 
Wieden,  482, 

Vearsley.  63s. 

Zllcker,  195. 
ZUckerkandl,  26,  jo. 
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ihL-Dj>  of  Ktw  Vufk,  Wi-UiLil  DtpailinmL 

fivo.     Bcx>  p;iK&£.     With  441  lllustMiions. 

CMh.  $yao ;   i^h^ep,  ^6.oa, 

"  It  W4(  A  wifivcnmbm-ilifin  of  ftLtT»j*cU  in  connitlvrinfi-  ih«  pnnoplct  of  ^urceiy  and 
ii»  pALliulvj;y  in  the  Mirtc  ticAiiiic-  IL  ciuiblo  Uic  «ur|^cun  Ti>  refvr  Id  b»ih  liruLLilii^H  of 
Ef)c  fpbtlijccl  wt(h{>u]  Equ  of  ilni?.  and  caJi  Kffo  lu  9Ci:cu(iiJi(c  Ihe  jmpuiiijia  laf  Ibe 
oTh^r  Not  liifirf  Itilfroih't  ctatij^^  imlU?  on  «ir]fprat  pnihoJogy,  ilni  ap[iMrc<1  honie 
lw«iuy'tlirr«  ^enrt  ogn,  hn<  ihvre  hfcn  a  more  (Dli^raclorj  ^ipotiiiun  of  lUfptciJ 
patholoi^y  iliAn  hcic  fiivcn  \*j  TillmAnn^  \i  n  brvui^hi  doHn  it>  ihe  iinaicijolc  fimtnl 
tmder  Ihc  \\^\\X  aETi^nlcil  by  [he  m^l  mutlcni  rc^cartl^VK  in  IjACltrfiolu^y,  A  studvnc 
thrtiild  lir  1ini{£hr  |iArl]iiI'>£y  l-u'fnrP  hr  t«  iiislnirlCEl  in  Hur^ii^if  iljsfa'u*!  iinri  injiiTJri. 
Thtkv  lalkr  he  will  ilicfi  ufitli-rfciand  wtih,  i  clvflmt"  rhal  couW  mil  bfl  patiihlv  if  tli» 
lEicihod  uf  luttutijC  HCte  (i^vmctl.  The  K^iitt  uid  ihc  liaiikljirun  ji|TprBduli(i|»  thi" 
t>K\  have  duly  cnipl^^ijcfl  ll  in  Itrlngti^e  out  And  mnkine  avoilahk  t^  a  (rtt-Lnok  nrir 
of  the  bc«f  irrniite^  on  ihp  prirciptpt  of  birgtry  and  luigiciil  piTlialu^jr  tbpt  hni  yd 
It^n  wrKi«n.  It  It  irvpofiJMt  \\\  ihv  (p^iov  ni><v  al  ouf  dl^^'Oial  foi  li»  1o  do  mote  tJian 
CKix?*^  om  opinion  of  ihi^  cicclLnt  votk  and  locomincnd  It  Ii^  itudcnl  'nd  practl- 
liiiniT  a«  «  vifc  uriil  m^jcheiIil-  ^uKfc.  wliicb  wc  (^J  Uerv  uid  iiuw."— fllf^dJb  Mtttimi 
and  Svrgnitt  Ji/umnt. 

"  It  it  aian^c  lh*i  (li»  tkcdkiii  wtrik  liak  bccji  dfoitcd  It?  |icit4  Ilj  «  ibird  nliibri 
in  Irfrmmn.  vithoikr  a  lrirtil:iTinn  irk  FngLi^li  imiil  rhit  rlmr.  llitr  aTTing«mfni  dF 
ill?  h(vjk  itdifTkiMrnT  fTT»ii  thaT  nf  ihv  dvvrngi-  r#ii-tionb  cm  the  tufijfcTp  It  ii  divided 
it«  thifitt  ii«tioiii ;  FifihtH  Grnofai  Pnhcipir*  (;n*f  ming  Sur|;i<a)  Opcmimn* ;  svcmuf, 
EcLhodh  ijfapplym^  S^ue^JcaI  nm>iin£«;  and  ihiiil,  Suc^irAl  ?4iW]u[;riifid  Therapy. 
The  work  of  triiTi>UiQr*  ajiri  ftUrrif  hat  hc^n  cuCTUcndy  rfone-  The  hi>ik  Iih  prinlml 
and  bound  in  iVi*'  i^oivHt  dnd  clvgiidi  arylt'  lor  vhidi  ihc  pubJkhen  %%<  noicd.  'Yhv 
w«rk  it  ilnoil/  modern^  and  nohv  of  The  recent  ndvancc*  In  lurKicnl  patholocy  h«Yc 
Ij^n  left  unconriiplcmI."^C4*'*4fi'  Mrtf^ttl  JCffrtft/. 

"  It  i>  juiLt  tile  bo<«k  f^r  atirjjecin:*  vho  rnLeied  pncLice  heCon  nuri^ical  bactcriolnKlf 
httl  hccn  dcvcl0|>eii  »  «»  to  *lTcrd.  fu»  ll  now  Ji^n,  a  liiiii  riJtimlutKin'for  the  be^ 
dinlcd  Wk><1>.  Hy  lli  aid  one'*  kriowleU^e  uf  ihe  ir^uhh  uf  imrta  recent  iiiTevTij^iiiiiK 
Cftit  ht.  "o  iri  ipr^k,  hrrnvghl  up  K^  diTr  No  Hjrgerir>,  howtver  npcficncpd,  Cfin  read 
t1  without  hitftng  hit  tr^ktti^tif  coniioto^tly  or  oncoi^sdouUy  irriprovF^I,  itnd  hit|{ra^p 
upon  tha  Ajicd  facii  of  »irj£^cai  uicnct!  inade  mL>rt  xeuie^  In  illuttr<iiloni«  typv, 
}iiipcr.  4nd  liindliiK,  Tj]hTkDn^^'l '  Surifii'sl  faiholoi^ '  is  up  lo  the  Applclon  itandanJ. 
pnd  that  itandanl,  a«  we  all  know,  ih  iinturpii«>ed-''^ritBi'iAi  lAMtH. 


New  York;  D.  APILETON  &  CO..  n  Fmh  Avenue. 


TEXT-BOOK 
OF    OPHTHALMOLOOY. 


By  Db.  ERNEST  FUCHS, 

TROFiuoB  or  opimiJiLiioLaar  in  m  dniverbitt  of  yiEHVL, 


AVTnORlZED   TRANSLATION 

from  the  second  enlahqed  aa^d  improved  qeema?/  edlti02s% 
By  a.  DUANE,  M,D,, 

MIRAVT   lUBOBON.   OPHTBAUIIC  UID   AUBAL   EHITITUTI,    H»  TqRX, 


WItb  One  HQDdred  an^  Herentj-elirTit  ninatrfttlouaf  and  an  Appendix 

devoted  to  Inatrnmentd  used  ia  OphthBlmle  Sttr^erj 

and  Exsmlnntlon  of  tbe  Eye. 


8vo,  788  pugos.     Cloth,  S-'^-OO  ;  Sheep,  $6.00. 


SOLD   Oyir  BY  SUBSCRIPTION, 


T^HLS  tmnslrtliim.  miido  from  mJvnrici^  shoets  of  IIip  se<"ond  Oi>rinnn  (HlJlion,  will 
"*'  mlivKliiev  U>  Iho  Ejii^li-h-sjienkini;  public  of  this  ciumliry  a  Lnjok  l\n-  higJj  niuili- 
|i<"s  "f  vihh-h  Imvi'  wim  for  it  tlu'  flr^t  iAhcq  ju:hhi^  works  of  its  du^?  in  Kiintj  <■, 
I^r,  I'lnlis'-^  );i>'iit  it|j|H)riuiii[i<':^  for  [jlinicnlol>Norviiti"ii,  i'o[iil>inffl  wilh  liis  Ihmvui^^h 
]>PAL'TiL:ji]  khitVhk'<l|,'L'  of  iLu  11  lorn  it'll  I  ami  pfilholo^ical  stirTiofn  linve  tTiaMi-il  him  h: 
wriU'  a  Imili^i'  wliidi,  for  M:i<.']itiri<;  Jit-i-uracy  miil  all-rouml  trunploloness,  will  I'diu- 
p)ire  faviirably  wilh  any  work  of  ilj*  c'luinictir ;  niul  hi;*  rxpcrkn<'o  as  a  li'a<;lier  mul 
lei'luriT  bi,"*  cnnliU^d  hiEii  ro  pre^'iiJ  tho  irmltpr  m  a  form  oinjiiciith  tuilcil  to  llir 
ricfltf  of  iho  nmlifnl  ^'liiili^iit  niirl  thi^'pi^ncrHl  pnirtilinnor.  Thii'i  thp  worli,  "IijIb 
fnlJ.  mi'lljoilicjij,  luui  in  i\U  ri^'^p-rr^  brought  down  to  the  Ijile^t  |Mnnl  of  ojJirhnlnin- 
higk'iil  stioTico,  irJ  luiioheil  in  n  K-k^tiT  anil  flUrjiolive  slyJe,  which  rctnliTf*  tin?  Uiok 
very  oriT^v  renilin;; ;  Jiiid  ^jrcat  ju<I<,'iMGiit  has  boyii  shown  in  the  iimonnt  of  y]un'P 
HJlottod  10  ihi' vjirious  >tlltjii^l'',  tlin^c  I  hat  are  ini|iortaiit  rpcoivini;  full  nllimlirjii, 
while  Humeri  of  a  iru-ivly  JviiTilffn:  mU^rcat  or  dubious  |HunTs  iire  ^dllior  liriifly 
touLLhcd  upon  or  arc  roh'jraTpd  to  thr  fine  print,  wlitre  thoa?  who  are  furii>u>  in  f^uch 
matter:?  eaii  fliui  them,  but  irhi^ri'  tlu'j  do  not  interfere  with  the  tonlmuitj  of  tho 
rest  of  tho  text,  
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